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SERVICE ADJUSTMENT PROCEDURES
<4G13-MPI - Vehicles built from June
1992 >

GENERAL INSPECTION
ACCELERATOR CABLE INSPECTION AND ADJUSTMENT

E1IFCHF

(1) Tum air conditioner and lamps OFF.
Inspect and adjust at no load.

(2) Warm engine until stabilized at idle.

(3) Confirm idle speed is at prescribed rpm.

(4) Stop engine (ignition switch OFF).

(5) Confirm there are no sharp bends in accelerator cable.

(6) Check inner cable for correct slack.

(7) If there is too much slack or no slack, adjust play by the
following procedures.

(1) Turn the ignition switch to the ON position (without
starting the engine) and leave in that condition for
approximately 15 seconds in order to initialize the ISC
maotor

(2) Loosen the adjusting bolts on the air intake plenum, and
then secure the outer cable so that the free play of the
inner cable will be the standard value,

Standard value:
=M/T=>
<A/T=>

NOTE

If there is excessive play of the accelerator cable, the
vehicle speed drop (“undershoot”) when climbing a slope
will be large

If there is no play lexcessive tension) of the accelerator
cable, the idling speed will increase.

(8) After adjusting, confirm that throttle valve fully opens and
closes by operating pedal.

1-2mm (0.04-0.08 in.)
3-5mm(0.12-0.20in.)

(9) Adjust accelerator cable play and confirm throttle lever
stopper touches the fixed SAS.

FUEL PUMP CONNECTOR DISCONNECTION (HOW TO

REDUCE THE FUEL PRESSURE) E13HAR.
Refer to P. 13-56.
FUEL FILTER REPLACEMENT E13FZAD
Refer to P. 13-57.
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TROUBLESHOOTING E13EFAP
EXPLANATION OF TROUBLESHOOTING PROCEDURES

The troubleshooting procedures that are effective for malfunctions of the MPI system are explained in the
following.

{1} Checking trouble symptom
< START ) e Heproduce the trouble symptom and check the contents
of the trouble and the conditions under which the
symptom occurs (engine condition, operating state, etc.).
(2) Reading self-diagnosis code
® Read the self-diagnosis code and correct the malfunction
when a malfunction code is output, referring to the
diagnostic chart,
2. Reading self-diagnosis code (31 Estimating cause of trouble and setting check item
e Referring to CHECK CHART CLASSIFIED BY PROBLEM
SYMPTOMS, determine the check items and procedures
3. Estimating cause of trouble and to be followed. . ;
setting check item (4) Checking engine control unit input signals
¢ Use the MUT or an analyzer to check the signals input to
the engine contral unit.
e |f the input signals are normal, the sensor input is judged

1. Checking trouble symptom

4. Checking engine control unit input to be normal. Then, check the next check item.
signals (5} Checking engine control unit output signals and actuator
operation
e LUse the MUT to check the signals output from the engine
6. Checking engine control unit control unit. Also, force-drive the actuator using the
output signals and actuator actuator test function to check the actuator operation,
operation e LUse an analyzer to check the signals output from the

engine control unit. .
¢ |f the signals output from the engine control unit and the
ViR iy of MBI operation of the actuator are normal, the actuator control is
6. -Secking hamessos of M judged to be normal, Then, check the next check item.

i (6) Checking harmesses of MPI components
e |f Ihe input and output signals for the engine control unit
: T are not normal, check the body harmmesses of the MPI

7. Checking individual MPI components and repair as necessary.
components ® After repairing, check the input and output signals for the
engine control unit again. |f they are normal this time,
check the input and output signals for the next check item.

8. Re-examining and checking (7) Checking individual MPI companents

causes of trouble and repairing e |f the body harnesses are normal but the input and output

signals for the engine control unit are still abnormal, check
the MPI components individually and repair or replace as
9. Confirming completion of repair okl

and ;;re:ra%ting rpeoc:currencep : e After repair or replacement, check the input and output
signals of the engine control unit again. If they are normal
this time, check the input and output signals of the next

Y

check item.
< END > (8) Re-examining and checking causes of trouble and repairing
& |f the results of the harness check and individual compo-
nent check are normal but the input and output sighals for
the engine control unit are still abnormal, re-examine the
causes of the trouble, referring to the troubleshooting
hints. Then, carry out checking and repairing including
other groups.
{9} Confirming completion of repair and preventing reoccurrence
® Try to reproduce the trouble symptom to make sure that
the symptom does not occur again.
® Remove the true cause of the trouble to prevent its
recccurrence,
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EXPLANATION AND CAUTIONS FOR CIRCUIT CHECKING

The connector symbals show the pin arrangement as seen
from the direction of the terminal end of the connector
actually mounted in the vehicle.

When the standard value when checking the voltage is
recorded as SV, this is an abbreviation for system voltage.

When checking a waterproof connector with the circuit in a
live state, be sure to use the special tool (test harness),
Inserting the test probe from the harness side should never
be done, as itwill adversely affect waterproof performance,
which may lead to corrosion.

Furthermore, the test harness is used for each setting, so
the appropriate item for the connector should be selected.

In addition, if there is no test harness for the appropriate
connector, the test harness set (MB991348) which can be
connected directly between the terminals can be used.

When checking the terminal voltage, etc., with the connec-
tors disconnected, do not insert the test probe if the check
terminal has female pins. Use the special tool (inspection
harness set MB991223) instead.

Forcing the test probe into such a terminal can cause poor
contact.

When checking for a open circuit in a harness with both
ends of the harness separated physically, use a jumper lead
to earth one end and check continuity between the other
end and the earth. This enables checking for a open circuit
in the harness to be made. If there is no continuity, repair
the harness.

However, when checking for a open circuit in the power
supply line, check the continuity between both ends
directly, without using a jumper lead to earth one end of the
harness,
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When checking for a harness short-circuit, open one end of
the harmess and check for continuity between the other end
and the earth,

If there is continuity, the harness is short-circuited to earth,
so repair the harness.

As a rule, use an analog type chmmeter (or circuit tester) to
measure the continuity,

If the harness is normal, but the impressed voltage to the
sensor is not normal, replace the engine control unit and
recheck.

As a rule, use a digital type voltmeter (or circuit tester) to
measure the voltage.

However, for checking the power transistor drive voltage,
use an analog type voltmeter.
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ENGINE WARNING LAMP (CHECK ENGINE LAMP)

Among the self-diagnosis items, an 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 control unit judges that it has returned to normal, the
engine warning lamp goes out.

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 turned on, the
engine warning lamp is lit for 5 seconds to indicate that the
engine warning lamp operates normally.

ITEMS INDICATED BY THE ENGINE WARNING LAMP

Engine control unit

Oxygen sensor

Intake air temperature sensor

Throttle position sensor

Cooclant temperature sansor

Crank angle sensor

Top dead centre sensor (No. 1 cylinder top dead centre)

Vacuum senser {manifold absolute pressure sensor)

Ignition timing adjustment signal

Injector

Caution

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

ENGINE WARNING LAMP INSPECTION

{1} Check that when the ignition switch is turned ON, the lamp
illuminates for about 5 seconds and then goes out.

{2) If the lamp does not illuminate, check for open circuit in
harness, blown fuse and blown bulb.
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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 1s initially monitored, passing a
certain number, the engine control unit judges that
an irregularity has occurred, memorizes the mal-
function code, and outputs the signal to the self-
diagnosis output terminal.

There are 13 diagnosis items, including the normal
state, and the diagnosis resulits can be read out with
a MUT.

Moreover, since memaorization 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.
In addition, the malfunction code can also be erased
by turning the ignition switch to ON and sending the
malfunction code erase signal from the MUT to the
engine control unit,

Diagnosis Chart

Caution

If the sensor connector is disconnected with the
ignition switch turned on, the malfunction code
is memorized. In this case, send the malfunction
code erase signal from the MUT to the engine
control unit and the diagnosis memory will be
erased.

The 13 diagnosis items are provided as follows, and
if plural items are activated, they are all indicated
sequentially from the smallest code number.

Caution

The maifunction code of ignition timing adjust-
ment signal is outputted when terminal for
ignition timing adjustment is short-circuited.
Therefore, it is not abnormal that the code is
outputted even when terminal for ignition tim-
ing adjustment is short-circuited at the time of
ignition timing adjustment.

Outpul Malfunction code
preference Diagnosis item Check item (Remedy)
arder Outpul signal pattern Mo. Memaory
1 Engine control unit - - {Replace engine control
H unit)
sl
2 Oxygen sensor 11 Retained |® Harness and connector
® Fuel prassure
H & |njectors
I | ” {Replace if defactive.)
L & |ntake air leaks
® Ohxygen sensor
a3 Intake air 13 Retained |® Harness and connector
temperalure sensor = & |ntake air temperature
””l SENsor
|
4 Throttle position 14 Retained |® Harness and connector
sensor H ® Throttle position sensar
| ”” ||| » |dla position switch
L (FET-R1-1]
B Coolant temperature 21 Retained |® Harmess and connector
SEnsor H |—”—] '| | ® Coolant temperature
s8nsor
L

(& Mitsubishi Motors Corporation Jul. 1992
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Output Malfunction code
prefarence Diagnosis item Check item {Remedy)
arder Cutput signal pattemn No. hMemary

6 Crank angle sensor 22 Betaned |® Harnessand connector

(I harness and connector
H are normal, replace
I distributor assembly.)

T No. 1 eylinder top 23 Retained |® Harmess and connector

dead centre sensor H (If harness and connector
I ‘ ! ] I | | | | are normal, replace
L distributor assambly.)

B8 Vehicle speed sansar 24 Retained [® Harness and connectar

reed switch) H * Vehicle speed sensor
I”””l (reed swiltch)
-

g Vacuum sensar 32 Retained |® Harness and connector
iManifold absolute [If harness and connector
pressure sensor) H are normal, replace

vacuurm sensaor (rmanifold
L absolute prassure sensor)
assembly]

10 Ignition timing 36 - ® Harness and connector

L
ARAGIOT
11 Injector 41 Retained |® Harnessand connector
H ® Injector coil resistance
L RETTALL

12 Servo valve position bE Retained | Harness and connector
sSensor H & Servo valve position

| | | ” | ””“ sensar
L ® |dle speed control
vasmine servo (DC motor)

13 Norral state [ = = -

{continuel
- JAnL_
L
NOTE

1. Replace the engine control unit it a malfunction code is output although the inspection reveals that there is no problem with the
check itemns.
2. The code numbers will be displayed in order, staring from the lowest,

(& Mitsubishi Motors Corporation  Jul. 1892
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PROBLEM DIAGNOSIS CONTENT CHART

NOTE
*: Fail-Safe/backup function is operating.
Malfunction | Diagnosis Diagnosis contents Probable cause Remarks
code No. item {Trouble symptom, etc.)
- Engine Abnormality in engine ® Engine stalls
control unit control unit ® Starting Is impossible
1" Oxygen Oxygen sensor signal (1} Oxygen sensor ® Reduction in exhaust
Sensar voltage does not malfunction gas purification
change (lean/rich} (2] Open circuit or short efficiency®
even when air/fuel circuit in oxygen sensor,
ratio feedback control ar connectar contact is
iclose loop contral) defective,
oparates,
(3] Inappropriate fuel ® Reduction in exhaust
pressure gas purification
{4} Injector malfunction efficiency*
{5) Air leaking in through * Poor starting
clearance in gasket ® Linstable idling
® Poor acceleration
13 Intake air (1) Voltage of intake {1) Intake air temperature ® Slightly poor
tamperature air temperature sensor malfunction driveability™®
sensor sensor signal is 12} Open circuit or short * At high temperatures:
4.5V or more, circuit in the intake air {a) Poor starting*
(2} Voltage of intake temperature sensor, or (b) Unstable idling*
air temperature connector contact is
sensor signal is defactive
0.27V or less,
14 Throttle (1) Volitage of throttle | (1) Throttle position sensar ® Slightly poor
position position sensor malfunction, or acceleration <M/T>
Sensor signal is 0.2V or adjustment is defective. * Poor driveability <AT>
less. (2) Open circuit or short ® Engine stalls
(2] Voltage of throttle circuit in throttle
position sensor position sensor, of
signal is 2V or connector contact is
maore, even though defective
idle position
switch is ON. (3} Idle position switch ON ® Engine stalls
malfunction ® Racing is impossible
{4} Short circuit in idle
position switch signal
wire
& Mitsubishi Motors Corporation  Jul. 1982 PWMEBBOZ-F ADDED
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13-123-52

Malfunction | Diagnosis Diagnosis contents Probable cause Remarks
code No. item {Trouble symptom, etc.)

29 Coolant {1} Voltage of coolant | (1) Coolant temperature When engine is cold;
temparature temperature sensor malfunction ® Poor starting*
sensor sensor signal is {2} Open circuit or short ® |nstableidling*

4.6V or more. circuit in coolant ® Poor acceleration®
(2) Voltage of coolant temperature sensor, or

temperature connector contactis

sensar signal is defective

0.1V orless.
(31 While engine is

Warming up,

coolant

temperature

sensoer signal

shows adrop in

engine coolant

temperature.

22 Crank angle Voltage of crank (1) Crank angle sensor ® Fngine stalls

sSensar angle sensor signal malfunction ® Starting is impossible
does not change (2) Open circuit or short
(high/low), even circuit in crank angle
though engine has SEensor, o connector
been cranking for 4 contact is defective
seconds or more,

23 Top dead Waoltage of top dead (1) Top dead centre sensor ® Unstable idling*
centre centre sensor signal rmalfunction ® Poor acceleration®
sensor does not change (2) Open circuit or short

ihighflow), even circuit in top dead centre
though engine is Sensor, or connector
runmning. contact is defactive

24 Vehicle speed | Voltage of vehicle {1} Mehicle speed sensor Engine stalls when
sensor (reed | speed sensor does malfunction vehicle stops after
switch) not change (hightlow) 12} Open circuit or short decelerating

even though vehicle circuit in vehicle spead
is accelerating at an SENSOr, or connector
angine speed of contact is defective
3,000 r/min, or more.
i€ Mitsubishi Motors Corporation Jul, 1992 PWMEBBO2-F ADDED
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Malfunction Diagnaosis Diagnosis contents Probable cause Remarks
code No. item (Trouble symptom, etc.)

32 Vacuum {1} Moltage of vacuum | (1] Vacuum sensar ® Poor acceleration™
sensor sensor signal is malfunction e |nappropriate idle
(Manifeld 4.5V or more. (2} Open circuit or short speed*
absolute (2) Voltage of vacuum circuit in vacuum sensor, | ® Unstable idling®
pressure sensor signal 1s or connector contact IS
sensor) 0.2V or less. defective.

36 lgnition Ignition timing (1) lanition timing ® Poor acceleration
timing adjustrment signal adjustment signal wireis | ® Engine overheats
adjustment wvire is short-circuited short-circuited to earth.
signal to earth.

41 Injector Injectars do not {1} Injector maltunction ® Poor starting
operate fora {2} Open circuit or shart o Unstable diing
continuous 4 second circuitin injector, or ® Poor acceleration
period while angine connector contact is
is cranking or idling. defective

56 Servo valve Servo valve does not (1) Servo valve position ® |nappropriate idle
position move to the intended sensor malfunction spead”
sensor position lopening {2} Open circuit or short ® Engine stops”

angle), even though circuit in servo valve * Unstable idling*
idle speed control position sensor, or
servo motor operates connector contactis
many times. detective
(3} Idle speed control servo
mator (DC motar)
malfunction
i4) Open circuit or short
circuit in idle speed
control servo motor (DC
maotaor), or connector
contact is defective
& Mitsubishi Motors Corporation Jul. 1992 PWMEEE02-F ADDED
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FAIL-SAFE/BACKUP FUNCTION TABLE

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

Malfunctioning item | Contral contents during malfunction
Vacuum sensor {1} Determines the fuel injection timing and ignition timing by means of the throttle
{Manifold absolute position sensor (TPS) signal and the engine speed signal (crank angle sensor signal).
pressure sensor) {2) Fixes the ISC servo in the appointed position so idle speed control s not performed.
Intake air Controls as if the intake air temperature is 45°C (113°F).
temperature sensor
Throttle position Mo increase in fuel injection amount during acceleration due to the throttle position
sensor (TPS) sensor signal,
Coolant Cantrols as if the coolant temperature is 80°C (176°F).
lemperature sensor
Top dead centre Injects fuel simultaneously into all cylinders.
Sensor (However, atter the ignition switch is turned to ON, the No. 1 cylinder top dead centre
I5 not detected at all )
— Servo valve position ldle speed contrel 1s not parformed.
SEnsor
Oxygen senser Airtuel ratio feedback control (closed loop control} is not performed.

READ OUT OF MALFUNCTION CODE
PRECAUTIONS FOR OPERATION

L {1) When battery voitage 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] Connection and disconnection of the MUT should always
be made with the ignition switch in the OFF position.

USING MULTI-USE TESTER (MUT)

{1) Read and make a note of the self-diagnosis output.
(2) Repair the problem location, referring to the diagnosis

— chart.
Diagnosis (3) After turning the ignition switch once to OFF, turn it back to
conNector ON.

(4] Erase the malfunction code,

{5) Recheck to be sure that the condition is normal,
Multi-use tester NOTE

Connect the MUT to the white diagnosis connector.

GFUCE2E
&) Mitsubishi Motors Corporation  Jul. 1982 PWMEBB0Z-F ADDED
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USING A VOLTMETER

(1)

(2)
13)

(4)
(5)

Connect an analog type voltmeter between the self

diagnosis output terminal and the earth terminal of the

diagnosis connector.

Turn the ignition switch to ON,

Take a reading of the self diagnosis output pattern from the

movement of the needle on the voltmeter, and make a note

of the reading.

Refer to the diagnosis chart to correct the malfunction

location,

Erase the malfunction code by the following procedure

(1) Turn the ignition switch toc OFF.

(2) After removing the battery cable from the battery
terminals for 10 seconds or more, reconnect the cabie.

(3) Tumn the ignition switch to ON and take a reading of the
self diagnosis codes to check if a normal diagnosis code
is output.

PWMEBSBD2-F ADDED
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CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem Starting idling stability Drriving Stop-
symptoms ping
g g g g
2 2T E Rt 3 3
t| 8 |22 § |5 & 3
5 'E: ;- 2 & L =z
7} il - s& | 8 w =1 =} §
- e | gz | B | ZE|iS 2 g
2 £ é,gl £ gE 8 § = E g = é 2
= = E = =
Check [tems = i3 E“E L% E ﬁ :;E § v.% 751 & E & &
Power supply (@ 1 P.13-123-68
Engine control unit @ [ P.I3123-1
power earth
Fuel pump @ 3] | [1] @a|®0E|®a P.13123-72
Intake air temparature (8] i) (4] | [4] {1 [1] P.13-123-15
sensor
Vacuum sensor Y] @ [7] | (&) [8] @ [7] P.13-123-78
{Manifold absolute
pressura sensor)
Coolant temperature (3l (@ (8] | ) [1] | (&) [8] | (&) [8] | (5) (8] | @) [4] @ [3] P.13-123-80
sansor
Throttle position sensor (8 8] @8] | @ [4 P.13-123-83
Idle position switch @) (4] |@ [3] | @ [8] P.13-123-86
Servo valve position @ 3] & [5] | &[4 (5 5] P.13-123-88
SENS0r
Top dead centre sensor ® [&] |® [F] i# [8] @ [z] P13-123-1
Crank angle sensor ® [8] |7 [8] ad |8 @ 3] P 1312395
Ignition switch-§T @ [4] |@ [&] P.13123:08
Vehicle speed sansor 63| (@) P1312398
Power steering fluid i3 P13-123100
pressure switch
Air conditioner switch e P13123103
and power relay
Owygen sensor (g P.13-123-105
Injectars ® [8]|(@ (2] |@ (3] @ [3]|(@ [2]|(2 [2] | [1] @ 1] @ |P13-123-108
\dle speed control servo @ Bl|® [ |@ 6l |@ (@ @ (8] P13123114
tgnition coll and powaear @ [7] a1 [ @ (7] ma ) [3] P13-123-116
transistor
Purge contral solenoid = P.13-123120
valve
Fuel pressure ® [8] |® [8] ® [7] |3 [3] |3 [3] |@ [2] @ [2 Pi13123122

J: Warm engine (number inside indicates check order)
[: Cold engine (number inside indicates check arder)

i€ Mitsubishi Motars Corporation  Jul, 1992 PWMEBB0Z-F ADDED
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PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)
tems Symptom
Won't start The starter is used to crank the engine, but there is ne combustion within the
o | Inoinitial combustion) cylinders, and the engine won't start.
=
E Starting problem {initial There is combustion within the cylinders, but then the engine soaon stalls.
«» | combustion, then stall)
(Starting takes a long time.) | Engine won't start quickly,
ldling instability Engine speed doesn't remain constant; changes during idling.
{Rough idling) Usually, a judgement can be based upon the movement of the tachometer
= ointer, and the vibration transmitted to the steering wheel, shift lever, body, etc,
£ his is called rough idling.
o
2 | Incorrectidling speed The engine doesn't idle at the usual correct speed.
o]
< | 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 accelerator pedal,
Pass out 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 Hesitation
Sag of the vehicle speed {engine rpm) that Narmal
occurs when the accelerator is de- :
pressed in order to accelerate from Initial e
the speed at which the vehicle is now ‘g accelerator i o
traveling, or a temporary drop in vehi- pedal i
cle speed (engine rpm) during such o | depression 7 A
acceleration. o ,"\
Serious hesitation is called “sag”, 5 Fuifben [ Sag
= L
Time 1FU223
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.
=
2 | Stumble Engine rpm response is delayed when
= the accelerator pedal is initially
depressed for acceleration from the
stopped condition,
=
E MNarmal
o | Initaal
2| accelerator e
5 .
= | pedal
2| deprassion )
‘__'J\ |
Idling Stumble
Time 1FLO224
Shock The feeling of a comparatively large impact or vibration when the engine is
accelerated or decelerated,
Surge This is repeated surging ahead during constant speed travel or during variable
speead travel,
Knocking A sharp sound like a hammer striking the cylinder walls during driving and which
adversely affects driving.
S Aunon The condition in which the engine continues to run after the ignition switch is
5%1 {"Dieseling”) | turned to OFF, Also called "Dieseling”

& Mitsubishi Motors Corporation  Jul. 1932
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VACUUM HOSE PIPING DIAGRAM E1s88AM

#1 Injector
Fower supply voltage «2 Purge control solenoid

Vehilcle spaed sensor valve
Engine "
control [fl>
unig

*1 Cxygen sensor
*2 Intake air tempearature
sensor

Air conditicnar swiich ldle speed control Serve
*3 Thrattle position sensor

Inhilstor switch

L]

" " & " &

* Fugl pump relay
*4 |dle position switch Power steenng fuid « Control relay
*B Mo 1 cylinder top dead pressura switch & Aur conditionar power relay
centre sensor = Ignition switch-5T * Enging warmng lamp
*6 Crank angle sansor * Diagnosis signal
*7 Coolant lemperature sensor * |gnition tinmng, powear
*E Servo valve position sensor ransiston

*8 Vacuum Sensor

Canister

Purge control
solenoid valve

TRROTIG DOSIY SERR0r Fast idle air valve (FLAY)

iwith idle position switch) .2 ? '::i::’:"
Imtake air 2 (rmanifold
£
1er:pe;rature shashite
AT pressure
SEnNson

Bir

inlet u iﬁ&'\

Air cleanar Fuel pressure

regulator

To fuel tank -— — -=+— From fual pump

Positive crankcase
vantilation valve

Sensor

L | Mo. 1

Oxygen sensor 7 Coolant *B8 4 cylinder
termperature top dead
SEnsor cantra

sensor

Crank
5 { angle

Catalytic converter

1FUosar
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Throttle position
SBNS0r Connactor
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THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING EVSHAJE

(1) Start the engine and warm it up until the coolant is heated
to 80°C (176°F) or higher and then stop the engine.

(2) Remove the air intake hose from the throttle body.

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

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

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

{(5) Start the engine, race it several times and idle it for about 1
minute. If the idling speed becomes unstable {or if the
engine stalls) due to the bypass passage being plugged,
slightly open the throttle valve to keep the engine running.

{B) If the throttle valve deposits are not remaved, repeat steps
(4) and (5).

(7) Unplug the bypass passage inlet.

(8) Attach the air intake hose.

(9) Use the MUT 1o erase the self-diagnosis code.

(10)Adjust the basic idle speed. (Refer to P. 13-123-61.)
NOTE
If the engine hunts when idling after adjustment of the

basic idle speed, remove the © cable from the battery for
10 seconds or more, and then run the engine at idle again.

IDLE POSITION SWITCH AND THROTTLE POSI-
TION SENSOR ADJUSTMENT ET3HAKS

(1) Disconnect the connector of the throttle position sensor.

(2) Connect an ohmmeter between terminal (3) (Idle position
switch) and (@) (sensor earth) by using jumper wires
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Throttle lever

Terminal @ Terrminal @
[sensor output)  (sensor earth) :]
& o

MBO91348 ot

posifion sensar

FFUI099
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(3} Insert a feeler gauge with a thickness of 0.45 mm (0.0177
in.) between the fixed SAS and the throttle lever.

(4) Loosen ihe throttle position sensor mounting bolt; then turn
the throttle position sensor body fully counter clockwise.

(5) In this condition, check for continuity between terminals (3)
and (&)

(6) Slowly turn the throttle position sensor in the clockwise
direction until the point at which continuity between
terminals (3) and (@) changes to non-continuity is found.
Tighten the throttle position sensor installation bolt at that
position.

{7) Connect the connector of the throttle position sensor.

(8) When using the MUT, connect it to the diagnosis connector

(white).

(9) When not using the MUT, proceed as follows:

(1) Disconnect the throttle position sensor connectors and
connect the special tool, Test Harmmess Set, between
the disconnected connectors.

(2> Connect a digital voltmeter between the throttle posi-
tion sensor terminal (2) (sensor output) and terminal (1)
(sensbr earth).

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

{11)Check the throttle position sensor output voltage. When
using the MUT, select item No.14 and read the throttle
position sensor output voltage.

Standard value: 400 — 1,000 mV

(12)if there is a deviation from the standard value, check the
throttle position sensor and the related harness.

(13)Remove the feeler gauge.

(14)Switch OFF the ignition switch.

PWMEBBD2-F ADDED
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FIXED SAS ADJUSTMENT E1IHAME
NOTE

i

2.

(1)
(2)
(3)

{4)

(6)
{7)

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

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

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

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

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

From that point, tighten the fixed SAS 1-Va turn,

While holding the fixed SAS so that it doesn’t move, tighten
the lock nut securely,

Adiust the tension of the accelerator cable,

Adjust the basic idling speed.

{8) Adjust the idle position switch and throttle positicn sensor.
{Refer to P. 13-123-59.)

BASIC IDLE SPEED ADJUSTMENT E13HANH

NOTE

T,

(1

{2)

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.

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,

The wehicle should be prepared as follows before the
inspection and adjustment.

® Engine coolant temperature: 80 — 95°C (176 — 203°F)
e Lamps, cooling fan and accessories; OFF

e Transmission: Neutral (AT for P range)

Connect the MUT to the diagnosis connector (white).

NOTE

When the MUT is connected, the diagnosis control terminal
should be earthed.

PWMEBR0Z-F ADDED
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—

Diagnosis
'."'_ I:Dnﬂectc_zr
|

' (]

Diagrosis
control
terminal

SFUI00T2

Jumper wire

connector

Igniticn timing
adjustment
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(3) If the MUT is not used, follow the steps below.

(1) Insert a paper clip (from the hamess side) into the 1-pin
connector shown in the figure at the left. Take care not
to disconnect the connector.

Caution

Insert the paper clip as in the illustration at left along
the terminal from the opposite side of the locking pawl
on the female connector.

{2y Connect a primary-voltage-detection type of tacho-
meter to the paper clip.

{3) Use a jumper wire to earth the self diagnosis control
terminal of the diagnosis connector.

(4} Remave the waterproof female connector from the ignition
timing adjustment connector,

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

PWMESB02-F ADDED
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(6)
(7)

18)

Start the engine and run at idle,
Check the basic idle speed. If the MUT is used, select item
No. 22 and read the idle speed.

Standard value: 750 + 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 (300 miles) or less], but no adjustment is
necessary,

2. If the engine stalls or the rpm is low even though the
vehicle has been driven approximately 500 km (300
miles) or more, it is probable that deposits are adhered
to the throttle valve, so clean it. (Refer to P. 13-123-59.)

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

NOTE

If the idling speed is higher than the standard value range
even when the SAS is fully closed, check whether or not
there is any indication that the fixed SAS has been moved.
If there Is an indication that it has been moved, adjust the
fixed SAS. If there are no indications that it has been
moved, it is possible that there is leakage as a result of
deterioration of the fast idle air valve (FIAV), and, if so the
throttle body should be replaced.

(9) Switch OFF the ignition switch,
(10)if the MUT was not used, disconnect the jumper wire from

the diagnosis control terminal.

(11)Disconnect the jumper wire from the ignition timing

adjustment terminal and return the connector to its original
condition.

{12)Start the engine again and let it run at idle speed for about

ten minutes; check to be sure that the idling condition is
normal.
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COMPONENTS LOCATION
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E130AA
hName Symbol Name Symbal
Air conditioner relay A lgnition timing adjustment connector K
Ajr conditioner switch B Injector o
Control relay c Intake air temperature sensor M
Coolant temperature sensor D Oxygen sensar M
Diagnosis connector E Power steering fluid pressure switch &
Engine control unit F Purga control solenoid valve P
Engine warning lamp icheck enging lamp) Throttle position sensor a
iwith idle position switch)
Fuel pump check terminal H Mo, 1 cylinder top dead centre sensor and R
crank angle sensor
Idie speed control servo I Vacuum sensor 5
{Manifold absolute pressure sensor)
Ignition coil {power transistor) J Vehicle speed sensor (reed switch) T
PWMEBBDZ-F ADDED
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e Ignition timing
adjustment terminal
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Power stearing fluid
pressure switch
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1FUDAE2

{Manifold absolute =
pressure sensor) =

H; Vacuumsensor =

e
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Diagnnsis
connector

P (MB291341) | |

| BFILIOBZE
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INSPECTION PROCEDURE USING THE MULTI-
USE TESTER (MUT)

(1) Connect the MUT to the diagnosis connector (white).

{2) Check by the service data and actuator test function. If any
abnormality is found, check the body harness, components,
etc., and repair as necessary.

(3) After repair, check again with the MUT to make sure that
the input and output signals are now normal.

(4) Erase the self-diagnosis trouble code in memory,

(5] Disconnect the MUT.

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

PWMEBBDZ-F ADDED
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POWER SUPPLY

5 Eas G _T."-'l| n'“"ll,"(
_'|,-_'Iri |II "I'Ill'I

VS [l

_ﬁ'fi | I'l".' | |

Battery

w

lgnition switch (1G)

® Equipment side
connector

FE.’!'!
4 B 5|6(7]8
1r

& Harness side
fpact connectar

Control relay

18POZ96 i

i

=
B
(]
(23]

1

\ 12

25
W W,
Control relay
‘ |BATT]

16POLES

Engine control unit a14DIa4

Engine contral unit connector

Y - = 3

.
- Il-ll-

===
EACN =] B

Lt
LA
B

ilali || al=
o Y R B

[ 3
s
La]
5
b 1
4%
L3
L1
a9
(K]

ki B b ot b el B AN
lu-n-v:---n-ulusu-. ER LY

or
1
e
(5]
e
v
L]
iv
i
aw

4
S EaF
]

REUOION
OPERATION
o  While the ignition switch i1s ON, battery power is control relay coil to earth, This turns ON the
supplied to the engine control unit, the injector, control relay switch and power is supplied from
etc. the battery through the control relay switch to
e \When the ignition switch is turned ON, current the engine control unit.
flows from the ignition switch through the
INSPECTION
Using MUT
Function ltern Mo. Data display Check condition Standard value
Data reading 16 Engine control unit Ignition switch: ON sV
power voltage
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HARNESS INSPECTION

1 Measure the power supply voltage of
the control relay.
(&) Harness side e Control relay connector; Discon- rﬁ N 2
connector nected r°K| i
r———"——-u A Lo Repair the
413]211 ; ~
87.6]5 Ignition switch Voltage (V) harness.
H : E {lgnition
i OFF 0-1 d( — s, switch -
8]l or
L ON sV ﬁeck the
igrition
140827 switch.
2 Measure the power supply voltage of
|;:£; Harnass side = the control re ay.
connector i ® Control relay connector: Discon-
—afm g fitad |' -
OEOB L) p sl
L Voltage (V)
Repair the
SV —1y harness.
1 (Battery -
@fa))
IFLI0ZFE
3 Check for continuity of the earth
circuit
& Harness side e Control relay connector: Discon- /2
connector nected OK — 4
W J
(4131211] s
Bl 7
Repair the
[ “ —_— harness.
,l[ (@Ye] — Earth)
GTADIAS
4 Engine control | Check for open-circuit, or short-circuit
unit harness to earth, between the engine contral
side connector | wnit and the control relay. /~—~\
. i "
® Fngine control unit connector: .OK‘-. >
¥ Disconnected " - 5
e 1EAFE sl ® Control relay connector: Discon- MJ
2Ll e Repair the
(&) Harness side harness
connector =i 12— : |
G- &)
avka ¥t
5 Measure the power voltage o the
actuator,
o Control relay connector, Con- A
nacted |'°KI >
e Engine control unit connector; by ;
Connected o
Engine Voltage (V) Replace the
. — control relay.
Al Harness side Cranking BY or more
CONneclor
Racing SV
BFLI17%1 I
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13-123-70

SFU0O0

PFUOOIB

CONTROL RELAY INSPECTION

(1) Remove the control relay.
(2} Check the continuity between the control relay terminals.

Inspection terminals Continuity
-7 Continuity
B8 Continuity in one direction

(3) Use jumper leads to connect control relay terminal (75 to the
battery {+) terminal and terminal (s) to the battery (-)
terminal.

Caution

When connecting the jumper leads, be careful not to
mistake the connection terminals, as damage to the
relay will result.

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

FFUODI®

Jumper lead Voltage at terminal 1

Connected SV

Disconnected o

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

{6) Check the continuity between control relay terminals (2) —
(a) and terminals (3) — (4) while connecting and disconnect-
ing the jumper lead at the battery (=) terminal,

& Mitsubishi Motors Corporation  Jul. 1892

Jumper lead

Continuity between
terminals 2 -4

Continuity between
terminals 3—4

Connected

Continuity (0£)

Continuity (0€))

Disconnected

Mo continuity {=02)

Mo continuity {=={})

(7) If there is a defect, replace the control relay.

ADDED
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ENGINE CONTROL UNIT POWER EARTH

— — = ,."II 7 / Engine control unit
\ / .",-"

13 26

o1ADTEN
Engine contral unit connectar
RENRNRRRRRESS BB SSEan S REN AN
R G G NG B s e e
PFUOID]
OPERATION TROUBLESHOOTING HINTS
Earth the engine control unit. If the earth wire of the engine control unit is not

connected securely to earth, the unit will not
operate correctly.

HARNESS INSPECTION

1 Check for continuity of the earth
circuit,

e Connector: Disconnected =Y
oK —
Ny

Repair the
.4 Engine control “ —» harness.
113 —

unit harness E
arth)
side connector % — Earth)
01PO16D
ADDED
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FUEL PUMP

|l | Fuelpump
Fuel pump check (& F’ |;I connector —  —
terminal o || lintermediate
) |||' conneciorn)
g4

Ignition switch {IG)
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connector
112(3 |4
B|l&)]7|3
@7 A4, Control relay (@ Equipment sida
ey, Harnes!r? side @24 connector
connector

oNtT "~ B Hamess side

connector
- @ bvedlied s
& Y@ T
=] FueIEump = -
chec 1 =
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|
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OPERATION

e 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 i1s running, the engine control unit turns
the power transistor ON to supply power

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

INSPECTION
Using MUT
Function | Item No. Drive Check condition Check content Narmal state
Actuator test 07 Fuelpumpis |® Engine cranking Hold return hose with Pulsation is felt
driventocir- | e Forced drive of fuel fingers to feel pulsation
culate fuel pump indicating fuel flow

Check is made for
above two conditions

Listen to pump operating |Operating sound is
sound near fual tank heard

HARNESS INSPECTION

1 Fuel pump
check terminal

pump.

Check the fuel pump.

*  Apply battery voltage to the =
checking terminal and operate the

=
Ky

S

22
—

-

earthing line.

Check for continuity of the fuel pump

® Fuel pump connector; Discon-

S
nected j/ i 3
|\. --’-;'r'
Repair the
“ — harness.
I ({@)1] - Earth)
B Harness side >
connector TFU0S21
3 Check for open-gircuit or short-circuit
@ between the fuel pump and the fusl
pump drive terminal —
e Fuel pump connector: Discon- s A
nectgd i OKJ. —> |4
® Control relay connector:; Discon- ol
nected :
Repair the
— harness.
@ Hamess side (@®2]-©f1)
connector
1FU0522
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4 Measure the power supply voltage of
. he control relay.
@ Harness side [ 1;9 St Iv it
connactar a ontrol relay connector: LNSCon-

. L, nectad '.OK\,I —> 5
JEIBE - — polli Repair the
Bl7I6 lgnition switch Voltage (V) harness.

= {ignition
OFF 0 “ —13 switch -~
% 7] ar
i START BY ar more check the
; ignition
PFU0023 switch,
5 Engine control|l Cheack for an open-circuit, ora short- I
unit harness circuit to earth between the control
side connector] relay and the engine control unit, _/""x\ﬁ
e Control relay connector: Discon- |} —
b st rened OK — [e
-~ ® Engine control unit connector T—
£ g ;l Disconnected Repair the
: “ — harness.
(@ys] - (8]
= T 01a03se
6 Check for continuity between the fual
© pump checking terminal and between
the control relay terminals, Vol __"“*,‘
2 o Control relay connector: Discon- |'° — 7
@13[2 nected Sy
gl7le[s o Fuel pump connector: Discon- ~
(&) Harness side nected Repair the
connector “ —® harness.
(@1l-eh)
PFUO024 .
7 Check for an open-circuit, or a short-
@ Harness side circuit to earth between the control
@® Hamess side connector relay and the fuel pump. s M\-.
connector R e e Control relay connector. Discon- | pe—
3T F'T SESEL nected by / 8
Bl7]e 8B o Fuel pump connector: Discon- M
o, Hepair the
—tp Namess,
(@f1]- @z
b U472
8 Measure the power supply voltage of
v | the fuel pump.
= ® Control relay connector: Con- B
B —-'DI nected | OK; >
" e Engine control unit connectar: "
\ o ' Connected P
Jl'l_ 3121 -
8765 Engine Voltage (V) Control relay
- 3 Or engine
(& Harness side Cranking BV or more control unit is
connectar defective.
> Racing SV
BFU1TS3

CONTROL RELAY INSPECTION

Refer to P. 13-123-70.
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INTAKE AIR TEMPERATURE SENSOR

L

i
), Intake air “} N T
{ } temperature sensor '.':l

&) Mitsubishi Motors Corporation  Jul. 1992

¢ 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 5V 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 then earthed in the engine
control unit. The intake air temperature sensor
resistor has such characteristic that its resis-
tance decreases as the intake air temperature
rises,

PWMEBSOZ-F

(& Equipment side Intake air
connectar tempearature
sensor
& ¥ v
#N 7 N5

Engine X7

control
E unit
]
2
& brrd
2 BV

Temperature
il 1IFU0959
|

§ Engine control unit connectar

= = — -
g -ofulefotslelalafc R TR L T LT
5 1 1
E_ I:::‘.:::f........-::-:::":"’::2:::3l‘_‘:,
]

e FFUDION
Temperature
162 1008
OPERATION

e The intake air temperature sensor terminal
voltage increases or decreases as the sensor
resistance increases or decreases. Therefore,
the intake air temperature sensor terminal vol-
tage 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 intake plenum so that it
may indicate a temperature different from outside
temperature depending on engine operating state.
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INSPECTION
Using MUT
Function ltem No.| Data display Check condition Intake air temperature Standard value
Data reading 13 Sensor Ignition switch: OMN ar —20°C {-4°F) -20°C
temperature  |engine running

0°C (32°F) 0°C
20°C (68°F) 20°C
40°C (104°F) 40°C
80°C (176°F) BO°C

HARNESS INSPECTION

1 Check for continuity of the earth
(& Harness side S _ —
connector ® |ntake air temperature sensor A N
connector: Disconnected ;'o — N o
g
Repair the
‘ * — harness,
(@f1]-72)
1FUDSED
2 Engine control | Check for open-circuit or short-circuit
: unit harness to earth, between intake air tempera-
Harness side side connector|  yyre sensor and engine control unit. i
connector ® Intake air temperature sensor | \
connector; Disconnected 05 > |3
® [Engine control unit connector: B
Disconnected :
= “ Repair the
——p harness.
S (VEIRY P

Measure the impressed voltage.
® |ntake air temperature sensor

(&) Harness side

connector: Disconnected =
cannector ® Engine control unit connector: I'/ A\
Disconnected ~°K/I — :
® |gnition switch: ON S T
Replace the
Voltage (V) “ S S snpine con-
tral unit.
45-49

iFUOBes62
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Intake & temperature

1FUDS8E3

sensor side connactor
Intake air
termnperature

:] sensor

N BN

e

1FUO9E4
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SENSOR INSPECTION

{1) Disconnect the intake air temperature sensor Connectors.
(2) Measure resistance between terminals (1) and (2).

Temperature [°C {°F) Resistance (k{})
0132} 6.0
20 [68) 26
BO (178) 0.3

(3) Remove intake air temperature sensor from intake man-

ifold.

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

drier,

Temperature [°C (°F)]

Resistance (k{})

Higher

Smaller

(5) If the value deviates from the standard value or the
resistance remains unchanged, replace the intake air

temperature sensor.

INSTALLATION

(1} Install intake air temperature sensor and tighten it to

specified torque.

Sensor tightening torque: 12— 15 Nm (1.2-1.5 kgm, 9 -

11 ft.lbs.)
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VACUUM SENSOR (MANIFOLD ABSOLUTE PRESSURE SENSOR)

= : ® Equipment side Vacuum sensor
—L = connector
Vacuum sensor —-——-—-\\_' P
L ade
W1 1 2 b
W
4 BT ANT0 N72
Engine iy o
control
E’ unit
4 &
=]
o
- 1FUOR46
Air intake plenum pressure 18Z451
Engine contral unit connecto
:' o "!'I" b '~*;'!!: = :-:[: :E‘:’ :i: e b o e ] e e iiE‘;S
:_l_ —!——--""i"'“'-"','-' o O CR ---nnvlnn-a---\-l-n-
o -u-.,.a._.l....,..._,l.....?;::
FFUCION
OPERATION TROUBLESHOOTING HINTS

e The vacuum sensor converts the air intake Hint 1: If the engine sometimes stalls, try starting

plenum pressure to a voltage value and inputs it
to the engine control unit. The engine control
unit uses this signal and the engine rpm to
calculate the basic fuel injection timing.
® 5V of power is supplied to the vacuum sensor Hint 2:
from the engine control unit, and the sensor
circuit earth is located in the engine control unit.
¢ The wvacuum sensor output voltage is pro-
portioned to the air intake plenum pressure and Hint 3:
sent to the engine control unit.

£ Mitsubishi Motors Corporation  Jul. 1932 PFWMESROZ-F

the engine and shaking the vacuum sensor
harness. If the engine stalls, the vacuum
sensor connector contact could be defec-
tive,
If acceleration is poor or the engine stalls,
the vacuum hose between the wvacuum
sensor and the intake manifold could be
blocked.
If the engine will run at idle speed even if
the air intake plenum pressure is outside
the standard value, there is a large probabil-
ity that the cause is something other than
the wacuum sensor,
(1) Combustion inside the cylinders is
defective
(Defect in spark plugs, ignition coil,
injectors, compression pressure, etc.)
{2) Air is entering the intake manifold
through a gap in the gasket.

ADDED
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INSPECTION
Using MUT
Function |ltem No. | Data display Check condition Engine state Standard value
Data a2 Airintake ® (Coolant temperature: Stopped  |When height is 760 mmHg
reading plenum BO to 95°C Om (0 ft.)
pressure {176 to 203°F)
e Lamps, electric cooling When height is 710 mmHg
fan, accessory units: 600m (1,969 ft.)
All OFF
® Transmission: Neutral When height is B60 mmHg
® |gnition switch: ON 1.200m {3,937 f1.)
When height is 610 mmHg
1.800m {5,806 ft.)
750 r/min. (idling) 180-280 "1
mmHg
When engine is suddenly raced. Increase
NOTE

*1: In a new vehicle [driven approximately 500 km (300 miles) or less], the air intake plenum pressure is sometimes 10%
higher than the standard pressure.

HARNESS INSPECTION

1 Check for continuity of the earth
(& Harness side circutt. =
connectar ® Vacuum sensor connector: Dis- / “\I
: connected OK | —n 2

Repair the
“ —_— harness.,
I VENEF |

1FUD96T

2 Eng:i:e ﬁnntrut Check for an open-circuit, or a short-
e i e circuit to earth between the enging

side connector

@ Harness side| | - control unit and the vacuum sensor,
connectaor & ‘Vacuum sensor connector: Dis- 3
connected _
® Engine control unit connector;
Disconnected
Repair the
m —t3 harness.
e (@fz] o)
= 1FU0S6E
3 Measure the iImpressed voltage of the
vacuum sensor.
— —
= ® \acuum sensor connector: Dis- / -
L ol comeed OK — /o
] ® Engine control unit connector: Sogilg
Mgkt Connected m—
- . .
lgnition switch: ON Replace the
3 NGNS Con-
E Voltage (V] “ St unit
4.8-52
IFU0RES l
& Mitsubishi Motors Corporation  Jul. 1932 PWMEBB02Z-F ADDED
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COOLANT TEMPERATURE SENSOR

® The coolant temperature sensor converts the

coolant temperature into a voltage 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.
The 5 V power in the engine control unit is
supplied via a resistor in the unit to the coolant
temperature sensor. Via the sensor which is a
kind of resistor, it is then earthed in the engine
control unit. The coolant temperature sensor
resistor has such characteristic that its resis-
tance decreases as the coolant temperature
rises.

i
)
=3
b
:
= 5
w 5
@ 5
g o
Coolant -
temperature [ | ] i Coolant temperature Coolant temperature 1821008
/ sensor =70 | i oo
Coolant
temperature sensor
@& Equipment side
connector
&= ¥ &
A2 AB3 Engine control unit connector
Engine <7 e el T —
control l_lu“w 0 5 1 O 9 A
{ [l o R e (E1CY )8 SR =) [N ) O 1 e e e e e
unit ; |
:JE:-.. 1 P e e e et :i': i :lti:!:.{: o 1 1 ‘:.i' H ;L:i
nr
& FEUCIO
TFUO&ST
OPERATION

® The coolant temperature sensor terminal vol-
tage increases or decreases as the sensor
resistance increases or decreases. Therefore,
the coolant temperature sensor terminal voltage
changes with the coolant temperature, decreas-
ing as the temperature rises.

TROUBLESHOOTING HINTS

If the fast idle speed is inadequate or the engine
emits dark smoke during engine warm up operation,
the coolant temperature sensor is often faulty.

& Mitsubishi Motors Corporation  Jul. 1992 PWMERBOD2Z-F ADDED
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INSPECTION
Using MUT
Function ltern Mo, | Data display Check condition Coolant temperature Standard value
Data reading 21 Sensor Ignition switch: ON or 20°C (—4°F) -20°C
temperature  |engine opearating
3 0°C (32°F) 0°C
20°%C (68°F) 20°C
40°C (104°F) 40°C
BO°C 1176°F) 80°C
HARNESS INSPECTION
1 Check for cantinuity of the earth
circuit
(® Harness side e Coolant temperature sensorcon- 7 _
oy nector: Disconnected -:'OK\'. —_ |2
Repair the
“ — harmness.
(@] -F2)
TFUOSAT
Engine control | cpenk for open-circuit, or short-circuit
unit harness to earth between coolant temperature
side CONNeclorn | sansor and engine control unit. s
e (Cpolant temperature connactor: .OK\'.. > 3
Disconnected y -
¢ Engine control unit connector \m___/r
Disconnected Repair the
harness.
T (@) 2] - b3)
" 1FU0948
3 Measure the impressed voltage.
® Coolant temperature Sensor con-
@® Harness side nector: Disconnected ol £ 3
connector ¢ Engine contral unit connector: |° | et
Connected \\_/
® |gnition switch; ON
Replace the
Voltage (V) “ engine con-
trol unit.
4.6-4.9
= -
TFUOG68
PINMEBSD2-F ADDED

i Mitsubishi Motors Corporation  Jul. 1992
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TFUOBT0

SENSOR INSPECTION

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

{1) Remove coolant temperature sensor from the intake
manifold

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

Temperature ["C {°Fl] I Resistance {k{})
0 132) 58
20 (68) 2B
40 (104) i 1.1

80 (176) 0.3

JFUD&T

(& Mitsubishi Motors Corporation  Jul. 1992

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

INSTALLATION
(1) Apply sealant to threaded portion.

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

(2) Install coolant temperature sensor and tighten it to speci-
fied torque,

Sensor tightening torque: 20 — 40 Nm (2.0 - 4.0 kgm, 15
- 29 ft.lbs.)

{3) Fasten harness connectors securely

PWMEBB0Z-F ADDED
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THROTTLE POSITION SENSOR

& Harness side
cannacior

Tarminal voltage (V)

Mirmmum Maximum

Throttle shaft turning angle 182481

Engine control unit connactor

= =

1

¥
-
13
L3
L1
it

\
—!-uu R A |

v
i

ol
L
T
[]
2
=
¥
[

.hi'n Rei= i purg ot alal=]

1 | |
o -J_- -l i B e e | b |
o e wle [ ..E.._ nfia i s |
1 i

it
EL
£E

at
| *&
13
or
[
13
[
i
L]
e

FEUOION

(& Equipment side
connactor

0000

Throttle position sensar

72 /B4 61

r

2¢

Engine control unit

7FUQ672

OPERATION

£ Mitsubishi Motors Corporation  Jul. 1992

The throttle position sensor converts the throttle
position opening into a voltage and inputs it to
the engine control unit, which then controls the
fuel injection, based on the input signal,

The 5 V power in the engine control unit is
supplied to the throttle position sensor, It flows
through the resistor in the sensor and is then
earthed in the engine contral unit.

As the throttle valve shaft rotates from the idle
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.

TROUBLESHOOTING HINTS

Hint 1:

Hint 2:

PWMERSDZ-F

The throttle position sensor signal is more
important in the control of automatic trans-
mission than in the engine control. Shifting
shock and other troubles will be caused if
this stensor is faulty.

If the output voltage of the throttle position
sensor is out of specification, adjust the
sensor and check the voltage again.

If there is an evidence of disturbed fixed
SAS setting, adjust the fixed SAS.

ADDED
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INSPECTION
~ Using MUT
Function ltem No.| Data display Check condition Throttle valve Standard value
Data reading 14 Sensor Ignition switch: ON At idle position 300 - 1,000 mv
voltage
Open slowly Increases with

valve opening

I'Open widely 4,500 - 5,600 mV

HARNESS INSPECTION

1 Check for continuity of the earth
® H ! circuit,
arness side e,
il ® Throttle position sensor connec- ,/—.
H’@;ﬂ' ¢ tor: Disconnected IOK} —_—> 2
il | 5
.l & .;n.' \,_\_\_ﬂ_,/'(
i Repair the
harness.
(@ya] -2}
SFU1Z42
Engine control T
2 |l @ o araee | | Check for an open-circuit, or a short-
Hatness side side connector| Circuit to earth between the engine
connector centrol unit and the throttle position

T
sensor. L ’\
| 1
e Throttle position sensor connec- '.05: —— 3

tor; Disconnected
® Engine control unit connector: Racaitth
epair the

Disconnected
: ——Jpharness.
| oK — T
(1] - el

Measure the impressed voltage of the
throttle position sensor.
@ Harness side * Throttle position sensor connec-
CORNESTEr tor: Disconnected |°K\"I S
v ® Engine control unit connector: b\ /-' S

Connected o
® gnition switch: ON
Replace the
engine con-
! Woltage (V) | “ _ilml unit,
- ! 48.52 ]
sruizar |

i Mitsubishi Motors Corporation  Jul, 1992 PWMEBBDZ2-F ADDED
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8=
'— s U

FFUDST 3

(& Mitsubishi Motors Corporation  Jul, 1892

SENSOR INSPECTION

(1) Disconnect the throttle pasition sensor connector,

(2) Measure the resistance between the throttle position

sensor side connector terminal (1) and terminal (a).

Standard value: 3.5 — 6.5 kil

(3) Measure the resistance between the throttle position

sensor side connector terminal (2) and terminal (a).

Throttle valve slowly opens
unitil fully epen from the idle
position

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

{4) If the resistance is outside the standard value, or if it
doesn't change smoothly, replace the throttle position

Sensor.
NOTE

For the throttle position sensor adjustment procedure, refer

to P.13-123-b8.

PWMESB02-F
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13-123-86

IDLE POSITION SWITCH

Throttle position sensor
{built in idle position switch)

& Equipment side
connactor

0],

: 00

Engine control unit

BV
l
o i
! (&) Harness side
3 A __connector fad
1FUO®R52 A o
e 67 72
L !
| |
—TTT I
|dle posmon

switch 43 Al
li +

=
€@
g
2 OFF
S 12b--====-
[
E i 7FU0674
5 10— = —— Engine control unit connector
Y I r=——— =
L " i b il = B = it et | 1 -.I! o bl B L B R
Throttle shaft turning angle e1z092 =TT mEE l -
Bl '-v“uunwniﬂ-uhlntMui::==:;::
FEUDIO

OPERATION

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.

® A voltage is applied to the idle position switch
from the engine control unit. When the accelera-
tor pedal is released, the idle pasition switch is
turned on to conduct the voltage to earth, This
causes the idle position switch terminal voltage
to go low from high.

TROUBLESHOOTING HINTS

If the idle position switch harmness and individual
check results are normal but the idle position switch
output is abnormal, the following troubles are
suspected.

(1) Poorly adjusted accelerator cable

(2) Poorly adjusted fixed SAS

INSPECTION
Using MUT
Function ltermn Mo.| Data display Check condition Throttle valve MNormal indication
Data reading 26 Switch state  |Ignition switch: ON At idle position ON

(Check by operating
accelerator pedal Open a little OFF
repeatedly)

i@ Mitsubishi Motors Corporation  Jul. 1882 PWMEBS02-F ADDED
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HARNESS INSPECTION

e
Harness side
connector
far31201)

Engine control
unit harness

—
{| side connector

Check for open-circuit, or short-circuit
to earth, between idle position switch
and engine control unit.

® Engine control unit connector.
Disconnected
® |dle position switch connectar;

> |2

connecior

e i
Disconnected Repair the
= harness.
(@3] 67
1FUD9T1 J
2 Check for continuity of the earth
circuit. -
@ Harness side e |dle position switch connector: L
~_connector Disconnected fOK | —t> |3
OO0 Ao
Repair the
“ —t>hamess.
(@] —72)
3 Measure the impressed voltage of the
(& Harness side idle position switch.

® Connector; Disconnected

® Engine control unit connector:
Connected

® Ignition switch: ON

Voltage (V)

4 or mare

iR
N T
‘\.\H_F
Replace the
“ —Ll3 ENgine con-
trol unit.

FFUD&TS

E Mitsublshi Motors Corporation  Jul. 1952

SENSOR INSPECTION

(1) Disconnect the throttle position sensor connector.
(2) Check the continuity between the throttle position sensor
connector side terminal (3) and terminal (a).

Accelerator pedal

Continuity

Depressed

Mon-conductive (= ()

Released

Conductive (0 €})

(3} If out of specification, replace the throttle position sensor.

NOTE

After replacement, the throttle position sensor and idle
position switch should be adjusted. (Refer to P.13-123-59.)
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SERVO VALVE POSITION SENSOR

Idle speed control servo | | | ,
{waith built-in servo valve S

(& Eguiprment side
connector

Engine control unit connector

Jufulalule fulal ol ] =

aw
s

(4
L3
R
i

sle(mle

g
|

L4
iy
¥
(1]
B
3

e

S R

| s :]:, selsis

FFUMM

I
™ P Fain P
1 X2X3)
N R N

Engine
control
unit

Servo valve position sensor

T S
i
1 2 Y 3W4

61 A5  A72 Ais

2
b |
~J
2

PFUOD24

& Mitsubishi Motors Corporation  Jul, 1932

OPERATION
e The servo valve position sensor converts the

changes (increase or decrease) in the valve
pasition of the idle speed control servo (ISC) into
pulse signals and inputs these signals to the
engine control unit. The engine control unit
determines the valve position from these sig-
nals, and also controls the idle speed control
Servo.,

5V power is supplied to the servo valve position
sensor from the engine contral unit, and the
earth connection is positioned in the engine
control unit.

BV power is applied to the two servo valve
position sensor output terminals from the en-
gine control unit. When the servo valve position
is changed lincreased or decreased) by the DC
motaor inside the servo, the servo valve position
sensor generates a pulse signal from the open-
ing and closing between the output terminal and
the earth.

TROUBLESHOOTING HINTS
Hint 1: The servo valve position sensor is the most

PWMEBBOZ-F

important sensor for controlling the idle
speed. If a malfunction develops when the
engine is idling and the engine load is
varied by turning the air conditioner switch
to ON and OFF, ete., this sensor is probably
defective.
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INSPECTION
Using MUT
Function ltem Mo.| Data display Check condition Load state Standard value
Data reading 55 Servo valve ® Coolant temperature: Air conditioner 2-20 step
position step 8010 95°C (17610 switch: OFF
203°F)
® Lamps, electric cooling Air conditioner Increase from
fan, accessories: OFF switch: Turn from 8-50 step
® Transmission: Neutral OFF to ON
@ |dle position switch:
ON ® Air conditioner Increase from
® Engine: At idle switch: OFF 340 step
{Compressor clutch to ® Selector lever:
be operating in case air Shift to D range
conditioner switch is ON)
NOTE

In a new vehicle [driven approximately 500 km (300 miles) or less], the servo valve position sometimes
exceeds the standard value by approximately 20 steps.
Caution

When shifting the selector lever to the D range, apply brake to prevent the vehicle from moving
forward.

HARNESS INSPECTION

1 Check for open-circuit, er short-gircuit
—— | toearth, between engine control unit
(® Harness side HET and servo valve position sensor, o
] ¢ Engine control unit connector: ;o \ S Y 2
—{m Disconnected \ K/
- ® Servo valve position sensor con- A
_JEngine control nector: Disconnected
unit harriess Repair the

side connector

-
) =

h :
K — =,

iy

{ |

GFUNTTE
2 Check for continuity of the earth
circuit.
@ Harness side ® Servo valve position sensor con- /— e
connectar nector: Disconnected | | e
I
OK 3
ﬂﬂ.ﬂlf‘!ﬂﬂ ~
“ Repair the
—p NArNess.
@3] - 72)
&FUI250
i€ Mitsubishi Motors Corporation Jul, 1992 PWMEBS0Z-F ADDED
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13-123-90

3 ‘ ® Harness side

[ connector

Measure the impressed voltage.
® Servovalve position sensor comn- T

nector | Disconnected .
e Engine control unit connector: I:OK'

Connected
® Ignition switch: ON

Voltage (V) | “

4.8-5.2

¢

—> |4

=»engine con-

Replace the

trol unit,

(&) Harness side

Measure the impressed voltage.

e Servo valve position sensor con-
nector | Disconnected

> o

connector e Engine control unit connector: ;OK\H e

: Connected A ./

e |gnition switch: ON N’
1 Replace the
Voltage (V) “ —3engine con-

trol unit,
4.8-5.2
i BFUTT2I
&) Mitsubishi Motors Corporation Jul. 1892 PWMERBOZ-F ADDED



13-123-91

FUEL — Service Adjustment Procedures <4G13-MPI>

TOP DEAD CENTRE SENSOR

\'ﬂ.. ;

SEL18D1

% (& Equipment side

connector

centre sensor=— @
1FUOS49
& (&) Harness sida
_connector
Output characteristic (V)
L ] | e
| (XX 3]
5 |
0 Time 1
. ion of distributor
Cne ratation of distribu 4 .
Engina control unit connector
petre et —— = =
o bt o o o o 4 e e
A [ R Yy § PR N RN T O PR RSN PR PR PR (9 O
[ [P [ (P G P ) g ey ey i e o | e e | s | | = |
FEUDID

lgnition switch (1G)

Distributor ﬁ 2
Crank angle sensor
- - Top dead
] [esi centre
% &) SEnsor
Pl 4
PICKUP
—
~. 69
) By

Engine control unit

IFUO972

OPERATION

i Mitsubishi Mators Corporation  Jul. 1982

The top dead centre sensor detects the top dead
centre on the compression stroke of the No.1
cylinder, converts it into a pulse signal and
Inputs it to the engine control unit. The engine
control unit determines the fuel injection sequ-
ence based on this signal.

Power to the top dead centre sensor is supplied
from the ignition switch (IG) and is earthed to
the body. The top dead centre sensor generates
a pulse signal as it repeatedly connects and
disconnects between 5Y voltage supplied from
the engine control unit and earth,

TROUBLESHOOTING HINTS

Hint 1:

Hint 2:

If the top dead centre sensor is defective,
proper sequential injection will not occur,
so the engine will stall, or unstable Idling
and poor acceleration will occur,

When the top dead centre sensor outputs a
pulse signal when the ignition switch is
turned to ON {without starting the engine),
the top dead centre sensor or engine
control unit is probably defective.
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Crank angle
sensor

Top dead centre

bAnalyzer

INSPECTION

13-123-92

Sensor

LT

Special patterns pickup

=

Wave Pattern Inspection Using an Analyzer
Measurement method

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

Connect the analyzer special patterns pickup to crank angle
sensor terminal (a). (When checking the top dead centre
sensor signal wave pattern,)

(2)

PFUDOZ8B

Standard wave pattern

Observation conditions

{(3) Connect the analyzer special patterns pickup to crank angle
sensor connector terminal (3. (When inspecting the crank

angle sensor signal wave pattern.)

Function Special patterns
Pattern height | Low
Pattern selector . Display

| Idle speed (760 rimin )

Engine r/min.
2 engine revalutions The time (oycle time) Tis
(1 camshaft revelution) L reduced when the engine
75*BTDC 5° BTDC :7 T speed increases
) \f ' .
| | | :
& I | I
: i I i
Crank angle i i | i
sensor output I | ! |
wave pattern 2 I i : :
: | ) |
| I | :
I 1 i 1
0 I 1 i i
[ ' ' [
| | i | \
| I i i
85° 1 45° : ! |
, . i :
Top dead | : ; :
centre sensor - | | | '
output wave i i 0 :
pattern i [ i i
| | | i
- | i | |
| i | i
| I | |
! ; : :
L 1 i + Time
I
. & A A A
TDC: Top dead centre No.1 TDC Ne.3 TDC Ne 4 TDC No.2 TOC 1FU0973
Wave Pattern Observation Points
Check to be sure that cycle time T becomes shorter when the engine speed increases.
€ Mitsublshi Motors Corporation  Jul 1992 PWMEBSB0Z-F ADDED
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Jut

il

oPO1ee

T

| BE—

2 =

7FUN92

HARNESS INSPECTION

Examples of abnormal wave patterns

e Example 1
Cause of problem

Sensor interface malfunction

Wave pattern characteristics
Rectangular wave pattern is output even when the engine

is not started.

¢ Example 2
Cause of problem
Loose timing belt

Abnormality in sensor disk

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

} Measure the power supply voltage.
| (& Hamess side e Distributor connector: Discon- ¥ st
connector nected { ' 2
Iﬂrgto+avﬂrﬂl ® |gnition switch: ON 'pK/: —
y el Repair the
Voltage (V) harness
(@(2] - Igni-
sV “ —2tion switch)
or check the
ignition
| switch,
2 Check for continuity of the earth
@ Hférnassn b circuit.
side con _ : -—
: e Distributor connector: Discon- P,
....... nected l-OK;I — 3
l‘l"‘-._,—r"/.
Repair the
=3 harness.
L (@1] - Earth)
IFUD&34 I
Engine control | Check for open-circuit or short-circuit
. e or | 10 €arth, between top dead centre
| sensorand engine control unit, f/-—ﬁ.
| ; P - \
e Engine control unit connector: o —l» |4
® Harness Disconnected "\‘ 4
Si8% conneiisr o Distributor connector: Discon- —
: nected
BOO0HO, w T v
(@ya]- s
PFUO02P J
@ Mitsublshi Motors Corporation Jul. 1892 PWMESBO2-F ADDED
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4
(& Harness
side connector 5 =
(e 3 2 1]
ol
1FU0&3S

Measure the impressed voltage.

e Distributor connector: Discon-

nectad

® Engine control unit connector:

Connected
® |gnition switch: ON

Voltage (V)

" 4.8-5.2

o
X

(

S

i

— EQINE CON-

Replace the

trol unit.

& Mitsubishi Motors Corporation  Jul. 1882
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CRANK ANGLE SENSOR

\ @ Equipment side
| ) con nec-tor

{

] 1@
096000

Gl

Crank angle sensor
- ==-=||»=-"=

3
2

h

Output characteristic (V)

connactor

(&) Harness side

i L

i One rotation of distributor 2

Engine control unit connector

- - Epe— e
T 1 R I

o B = R T S P P [P
""""u'.""'-.ﬂ—-lh-wuulhlhl—uh‘ﬂlzt?:=;|:

M
= faa il
I

et | o |k
o | |

£
-

L==|= o -
O Y R B oo

| v ¥
e
#
B
(1]
[

]

O

£

PFUCIN

Ignition switch (IG)

Distributor A2
Crank angle 7T
NS
e o= Top: desd
conire sensa
=
L
e a3 3 4
PICKUP PICKUP
—

A B9 A 68
BV 5y

Engine control unit

IFUD%72

OPERATION

& Mitsubishi Motors Corporation  Jul. 18962

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.

Power to the crank angle sensor is supplied
from the ignition switch (IG} and is earthed to
the body. The crank angle sensor generates a
pulse signal as it repeatedly connects and
disconnects between 5V voltage supplied from
the engine control unit and earth.

ADDED
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13-123-96

TROUBLESHOOTING HINTS Hint 3: If the tachometer reads 0 r/min. when the
Hint 1: If unexpected shocks are felt during driving engine that haslfaﬂed to stagt {E cranked,
or the engine stalls suddenly during idling, faL:“‘t’ crank ang 3 sensor or broken timing
shake the crank angle sensor harness. If : belt 13 suspacted. :
this causes the engine to stall, poor contact Hint 4: If the tachometer reads 0 r/min. when the
of the sensor connector is suspected. enging tnat has faﬂe;d I:':’ Star 18 cr_?nkedt,
Hint 2: If the crank angle sensor outputs a pulse the F;Emﬂw r:udrrer;ft ‘:’T;‘ e '?"”"C‘? mus hd
signal when the ignition switch is turned to tyrneG, on ana ofl. Nereices. oUbIes i
ON, (without starting the engine), the crank the ignition qurcult_and ignitian coil or faulty
angle sensor or engine control unit is power transistor is suspected.
probably defective. Hint 6: 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 sensar,
|Examples)
(1) Faulty coolant temperature sensor
(2) Faulty idle speed control servo
(3) Poorly adjusted basic Idie speed
INSPECTION
Using MUT
Function ltern No.| Data display Check condition Check content Mormal state
Data reading 22 Cranking # Engine cranking Compare cranking speed |Indicated speed
spead e Tachometer connected |and MUT reading to agree

{Check on and off of

primary current of

ignition coil by

tachometer)

Function lem MNo. | Data display Check condition Check content Mormal state
Data reading 22 ldle speed ® Engine: Idling ~20°C (-4°F) 1,500 — 1,700 rimin.
® |dle position switch:

O 0°C (327F) 1,350 —1,5560 rfmin.
20°C [68°F) 1,150 = 1,350 r/min.
40°C (104°F) 840 — 1,140 r/min,
BO°C 1176°F) 650 — 850 r/min.

Wave Pattern Inspection Using an Analyzer
(Refer to P.13-123-92.)

& Mitsubighi Motors Corporation Jul. 1892
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HARNESS INSPECTION

1 | Measure the power supply voltage.
& Harness side e Distributor connector: Discon- /‘ =
connector nected | 2
Gr@to+avﬂrﬁ L] Igniﬁﬂl‘l switch: DN ll.o / e
ht A AT A AE AT A e 3 \a Repair the
Veltage (V) :harnesEE_
@yz]—lgni-
SV “ =P tion switch)
or check the
ignition
switch,

Check for continuity of the earth

2 | hec
| @ Harness circuit,

— side connector

| E
e | ® Distributor connector: Discon- p# M
0B0000 | nected OK — |3
! gl d
Repair the
=t harness.
= ':'@{1 — Earth)
IFLIDG34
|
3 Engine control unit Check tor open-circuit or shert-gircuit
harness side connector | 1o earth, between crank angle sensor

| and engine control unit.

® Engine cantrol unit connector,
Disconnected

e Distributor connector: Discon-
nected

/

(o)
E/’
|

> |4

(A) Harness
side connector

HEOON0

Repair the
o harness.

@3] - &gl

R

PFU0030

Measure the impressed voltage.

@ Harness ® Distr <
istributor connector: Discon-
side connector nected Vs -x_\
T s e Engine contral unit connector: |'° p—
000000 Connected Ly ' F
® |gnition switch: ON S
Replace the
Voltage (V) % — 13 ENGiNe con-
trol unit,
48-5.2

1FUD&37

& Mitsubishi Motars Corporation  Jul. 1992 PWMEBRDZ-F ADDED
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IGNITION SWITCH-ST

Ignition switch {ST)

Engine contral unit connector

'""I':*"!'"";:::3:::“::35::::==-l=3‘: Engine control unit A 51 'a
———‘!———-u----r-.-u--u-l-ll-ll RIS L L e Bl B
- iulliu-uu---n#—uuﬁ-l-:ﬂt--DNI-ﬂﬂ—H-!
FFUDIOY
BFU1257
OPERATION
e The ignition switch-ST inputs a high signal to the e When the ignition switch is set to START, the
engine contral unit while the engine is cranking. battery voltage at cranking is applied through the
The engine control unit provides fuel injection ignition switch to the engine control unit, which
control, etc., at enging start up based on this detects that the engine is cranking.
signal.
INSPECTION
Using MUT
Function Itern Mo. | Data display Check condition Engine Marmal indication
Data reading 18 Switch state  [lgnition switch: ON Stop GFF
!{Zrankmg ON

HARNESS INSPECTION

1 f Engine control | Measure the input voltage to the
] unit harness engine control unit.
side connector

=
® Engine control unit connector; /— ;
Disconnected IOKH. m— 2
* [gnition switch: START 1\_,_,/ Repair the
harness.
Voltage (V) {51 - Ignition
“ —_— S ItCh) or
8 or more check the
5]_ ! ignition
i Wﬂ switch.
2 Engine contral Check for continuity of the earth
unit harness circuit,
side connector &

Engine control unit connector: :
Disconnected /’H_\ '\
oK —>

rlapair the
—Ls harness.
‘ f “ > (1] Earth)

5 AFUI259

(& Mitsubishi Motors Corporation Jul. 19852 PWMEBS02-F ADDED
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VEHICLE SPEED SENSOR

Vehicle speed sensor

16PO0EE
Terminal voitage (V]
: _J_|_|_|._|_|_!_1_
0
—_——
1BZATE

@& Equipment side connector

1

Engine control unit

¥

1

g Vehicle speed sensor
(inside speedometer)

1

- 5
2[3 61718

415
9

10[11]12

13{14}15]16{17

= T 0140332
T
-
&
B Engine contrel unit connactor
g T
E --ur---{-«a::;‘:r:'::*"‘:::::‘:;"‘;:::!::
L R R wlaalals PR JF e Y R
- rbi'-i-‘in}a-l'-hv--tiq--l { ::]--.:-o.uf
Vehicle speed [km/h (mph)|
. 9FUOION
OPERATION

® The vehicle speed sensor which is located in the
speedometer converts the vehicle speed into a
pulse signal and inputs it to the engine control
unit, which then provides the idle speed control,
etc., based on this signal.

The vehicle speed sensor generates the vehicle
speed signal by repeatedly opening and closing

HARNESS INSPECTION

between the voltage of about 5V applied from
the engine control unit and earth using a reed
switch,

TROUBLESHOOTING HINTS

If there is an open or short circuit in the vehicle
speed sensor signal circuit, the engine may stall
when the vehicle is decelerated to stop.

Engine control unit
harness side connector

Check the vehicle speed sensor out-
put circuit for continuity.

® Engine control unit connector:
Disconnected
® Move the vehicle.

s
::o | ——p
x__h-\_ //

Continuity

o1ADSOE

oK —

& Mitsubishi Motors Corporation  Jul. 1882
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2 Egﬁiﬁ‘:’rﬁgggm Check for open-circuit or short-circuit
to earth between engine control unit
?:;t;giﬁusrude _ side connector | _ d vehicle speed sensor, | N
=) | o Engine control unit connector: I,OK\' —sp |2
Disconnected g ’/
® \ehicle speed sensor connector: 3
Disconnected Repair th
i =3
“ =T harness.
) @9 ] - o)
GFUNTTA
3 Check for continuity of the earth
l e circuit.
!\D T . ‘E;Ehicle speed sensor connector: =
isconnected 1
= O o | — | &
(HDBORAL <
it =
EORNNERERL Repair the
@ Harness side —iy harness,
connector - (@& 7] Earth
1FUD483 | i
4 Measure the impressed valtage.
e \ehicle speed sensor connector;
@ Harness side Discanne?:ted i T
connector ] g i i /_
- 9 gl ® Engine control unit connector; l@ —
= Connected \ / :
7B .
87] ."ﬂ e Ignition switch: ON
DEL LB
1] IW e Replace the
oltage (V) “ —+3» €Ngine con-
trol unit,
) 4549 :
ﬂE:zﬂﬁ
& Mitsubishi Motors Corporation  Jul, 1992 PWMERBDZ-F ADDED
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POWER STEERING FLUID PRESSURE SWITCH

Power stearing
fluid pressura svgnch

|

ON

OFF £

700-2.000 1,500-2,000
{7=20, (1520, LILDAE
100-284)  213-2B4)

Pressure (kPa (kglem?, psil]

Engine contral unit connector

="i'r1

I O CRR A

= - = . =
===
P ot o

[
L%
Ve
Lk
L]
I
[13
LA
1)

[ 1Y [, 11
o it | @ wn | B |

- b & |s s
[ i - | =t |t 0 [

r
Lw
e
(X3

i
[]

&
e
LS

X

[
e
iq
[
1]
od

FEUOION

Engine
control
urit

Sy

® Harness
side connector

O

)i_

Power steering fluid
pressure switch

1

i

OPERATION

The power steering fluid pressure switch con-
verts presence/absence of power steering load
into low/high voltage and inputs it to the engine
eontrol 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 steering
fluid pressure switch. Steering operating 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 to go from high to low.

INSPECTION
Using MUT
Function item MNo. | Data display Check condition Steering wheel f Mormal indication
Data reading 27 Switch state  |Engine: ldling VWhen stationary OFF
] When being turned ON

(£ Mitsubishi Motors Corporation  Jul. 1932
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HARNESS INSPECTION

2

1 Engine control | Check for open-circuit or short-circuit
unit harness to earth, between engine control unit - |
® Harness side connector and power steering fluid pressure //F “u
side connector | switch. :OK“I.I el
%

® Power steering fluid pressure
switch connector: Disconnected 5
® Engine control unit connector:

.7

Disconnected — Es ﬁ:;;ha
(@] -@7)
FFUI235
2 Measure the impressed voltage.
® Power steering fluid prassure
® Harness switch connector; Disconnected  ~— ™,
side connector ® Engine control unit connector, IOK‘| —_—
Connected N /
® Ignition switch: ON e
Replace the
Voltage (V) ____,..engine con-
trol unit,
SV

rvoses

SENSOR INSPECTION
Refer to GROUP 37 — Service Adjustment Procedures.

& Mitsubishi Motors Corporation  Jul. 1952 PWMEBBOZ-F ADDED
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AIR CONDITIONER SWITCH AND POWER RELAY

Air conditioner switch

Bir

Dual

prassure
switch

compressor
control unit

Battery

conditioner

Engine
cantrol
unit

Engine contrel unit connactor

| |
i

4

| || o

FL
(13
£L
(X4
(K3
(11
|1
L
if
[k
&%

i¥ k

as [

-

riee

e
[¥]
‘v

. H

B -

¥
L

- s

1
Er

i

PFUOIO

L]
LY
?——
-,_.-5 Ajr conditioner
E t relay
lad I
Air conditioner
COmprassor
JFUOB

OPERATION
e The air conditioner switch applies

voltage to the engine control unit when the air

conditioner is turned on.

TROUBLESHOOTING HINTS

the battery

If the air compressor magnet clutch is not activated
when the air conditioner switch is turned ON during

idling, faulty air conditioner control system Is sus-

pected.

o When the air conditioner ON signal is input, the
engine control unit drives the idle speed control
servo and turns ON the power transistor. As a
result, the air conditioner compressor power
relay coil is energized to turn ON the relay
switch, which activates the air compressor
magnet clutch.

INSPECTION

Using MUT

AIR CONDITIONER SWITCH

Air conditioning switch [ Mormal indication

conditioner switch is ON)

Function Ftem Mo, | Data display Check condition
Data reading 28 Switch state  |Engine: |dling {air OFF OFF
comprassor to be
running when air ON ON

|

() Mitsubishi Motors Corporation  Jul. 1992
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13-123-104

AIR CONDITIONER COMPRESSOR POWER RELAY

Function ltern Mo. | Data display Check condition Air conditioner switch Marmal indication
Data reading 49 Air condi- Engine: Idling after OFF OFF (Compressor
tionear warm-up clutch non-activa-
COmprassor tion)
power relay -
state ON ON (Compressor
clutch activation)

HARNESS INSPECTION

1

Engine control
unit harness
side connector

Measure the power supply voltage of
the air conditioner circuit

® Air conditioner: ON o 2

e Engine control unit connector: OK
Disconnected /

i ® |gnition switch: ON L SR
Check the air
Voltage (V) “ —t3conditioner
6V or more i circuit

> o

AlIR CONDITIONER INSPECTION
Refer to GROUP 55 — Service Adjustment Procedures.

i) Mitsubishi Motors Corporation  Jul. 1992
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OXYGEN SENSOR

)
4

Oxygen sensor

Oxygen sensor

A Equipment side
connectar

¥?
- Theoretical A/F
=
; Control
] rela
é ¥
g 1
ug- Rich Lean
&
E’ Engine
o . - \ control
14 15 16 1L

{
_______ _i}

T ——— v — —
g | | T

! X
h-luullu-n-h--i Lra o v

i
L
R
L
13
s
(41
[
L)
£5
¥E
45
13
LX)
aw
[]

|| na il o nd |

/L a5 ANEB A NT2
v

Engine control unit connector "Q

BV

- | .

elnlo v e -

et £ | -
- - EL-]

§T
T i
(]
e
1
(1]
i

£
L
a9
ad
3

T

FEUOIN

SFU0190

OPERATION TROUBLESHOOTING HINTS

¢ The oxygen sensor functions to detect the Hint 1:
concentration of oxygen in the exhaust gas; it
converts those data to voltage, and inputs the
resulting signals to the engine control unit. Hint 2:

e |f the air/fuel mixture ratio is richer than the
theoretical air/fuel mixture ratio li.e., if the
concentration of oxygen in the exhaust gas is
sparse), a voltage of approximately 1V is output;
if the airffuel mixture ratio is leaner than the
theoretical air/fuel mixture ratio (i.e., if the
concentration is dense), a voltage of approx-
imately OV is output.

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

e 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 excel-
lent response even if the temperature of the
exhaust gas is low.

i3 Mitsubishi Motors Corporation  Jul. 1992 PWMEBRHBDZ-F

The exhaust gas purification performance
will worsen if there is a malfunction of the
OXygen sensor,

If the oxygen sensor output voltage devi-
ates 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 ratic 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
coolant temperature sensor.

ADDED
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INSPECTION
Using MUT
Function ltem No.| Data display Check condition Engine state Standard value
Data reading 11 Sensor Engine: Warm-up When sudden decelera-  |500 mY or lower

voltage

tmake the mixture lean

by engine speed reduc-
tion, and rich by racing)

tion from 4,000 r/min.

When enging is suddanly
raced

600 - 1,000 mV

Engine; Warm-up

750 r/min. {ldle)

400 mV or lower

(using the oxygen sensor = 1 (ehanges)
signal, check the air/ 2,000 r/mir. 600 - 1,000 mY
fuel mixture ratio, and
also check the condition
of control by the engine
control unit)
HARNESS INSPECTION
Check for continuity betweean oxygen
; ‘ & E;:’;Eg?ﬂi‘de sensor and control relay. =
& (Oxygen sensor connector: Dis- //_ H‘.
connected : o | —t> | 2
e Control relay connector: Discon-
CIEIRE, nected ==
e NOTE Repair the
@ Control Touch the circuit tester probes to both —t arness.
i ends of the harness. &Nz - @)
side
connacior TEUT041 Ii
2 @ E”ﬁiﬂﬂ control | Chack for an open-circuit, or a short-
Vi " unit hamess circuit to earth, between the engine
obiphie e side connectar | control unit and the oxygen sensor Proms
*  Oxygen sensor connector; Dis- lo “'-I S
e 5T | connected \ \5
= ® Engine control unit connector: .
Discennected Hoosit the
—tle harness.
oK 5%
| (s | —[as)
|
gFUD214 |
3 | Check for continuity of the earth
circuit
e (Oxygen sensor connector; Dis- Fa i
______ connected |'° ! i
o
@& Harmess Repair the
side m —3 harness.
connector (@] —[72)
C1k03I82 [
& Mitsubishi Motors Corporation  Jul, 1992 PWMEBBDZ-F ADDED
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Cxygen sensor
equipment side

) Mitsubishi Motars Corporation  Jul. 1992

SENSOR INSPECTION

(1)

{2)

(3]

(6)
{7)

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

Make sure that there is continuity [Approx. 20 £} at 20°C
(68°F}] between terminal (2) and terminal (4) on the oxygen
Sensor connector.

If there is no continuity, replace the oxygen sensor,

Warm up the engine until engine coolant is 80°C (176°F) or
higher,

Use jumper wires to connect oxygen sensor terminal (2)
[connect to (+) terminal) and terminal @) (connect to ()
terminal) with the battery (+) terminal and (=) terminal.

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

Connect a digital voltage meter between terminal (1) and
terminal (3).

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

Engine Oxygen sensor Remarks
output voltage

When racing 06 —-10V If you make the airffuel
engine ratio rich by racing the

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

(8)

If the sensor is defective, replace the oxygen sensor.

MOTE

For removal and installation of the oxygen sensor, refer to
GROUP 15 — Exhaust Manifold.
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Control relay
No. 1
@ Equipment
side
connector
2 relie
@8]
15
Filter
Connector
Solenoid coil sl
Plunger Engine control unit
Needle valve
: 1FUOK42
Injection iy
Engine control unit
connector
ARER R L O W
B e R EEEE e e T
I:;:“:F:i::”::;|:::::::”i:=lr::::::
PFUOIOT
OPERATION Hint 2: If the injector does not operate when the
® The injector is an injection nozzle with a solenoid engine that is hard to start is cranked, the
valve which injects fuel according to the injec- following as well as the injector itself may
tion signal coming from the engine control unit. be responsible. E i
® The injector has a fixed nozzle opening area and (1) Faulty power supply circuit to the
the fuel pressure against manifold inside pres- engine control unit, faulty earth circuit
sure is regulated to a fixed level. Therefore, the (2] Faulty control relay
volume of fuel injected by the injector is deter- (3) Faulty crank angle sensor, top dead
mined by the time during which the needle valve ; centre sensor _
solenoid coil is energized. remains unchanged when the fuel injection
e The battery voltage is applied through the of injectors is cut one after another during
control relay to this injector. When the engine idling, make following checks about such
control unit turns ON the power transistor in the cylinder.
unit, the solencid coil is energized to open (1) Injector and harness check
injector valve, which then injects fuel, Eg; gpark plug and spark plug Eﬂhie check
Ompression pressure chec
TROUBLESHOOTING HINTS Hint 4: If the injector haress and individual part
Hint 1: If the engine is hard to start when hot, checks have resulted normal but the injec-
check fuel pressure and check the injector tor drive time is out of specification, the
for leaks. following troubles are suspected.

(1) Poor combustion in the cylinder (faulty
spark plug. ignition coil, compression
pressure, etc.)

(2) Loose EGH valve seating

{3) High engine resistance

(& Mitsubishi Motors Corporation  Jul, 1992 PWMEBBDZ-F ADDED
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INSPECTION
Using MUT
Function ltem Mo. | Data display Check condition Coolant temperature Standard value
Data reading 41 Crive time*' Engine: Cranking 0°C{32°F)** Approx. 20 ms
20°C {6E°F) Approx. 40 ms
80°C {176°F) Approx. 10 ms
Functien lterm MNo. | Data display Check condition Engine state Standard value
Data reading 41 Drivetime®®  |® Coolant temperature:  |750 r/min. (Idie) 22-34ms
BOto 95°C (17610
203°F) 2,000 r/min, 1.8-3.1ms
® | amps, electric cooling :
fan, accessories: OFF  |When sharp racing is Ta increase
® Transmission: Neutral |made

NOTE

*'' The injector drive time refers to when the supply veltage is 11V and the cranking speed is less than 250 rimin,
*!: When coolant temperature is lower than 0°C (32°F), injection is made by four cylinders simultaneously.
3 When the vehicle is new [within initial operation of about 500 km {300 miles)], the injector drive time may be about

10% longer.
Function ltem Mo, Drive content Check condition Mormal state
Actuator test 01 No. 1 imjecter shut oft Engine; ldling after Idle state to change
wWarm-up further [becoming less
0z Mo. 2 injector shut off (Shut off the injectors stable or stalling)
in seguence during after
03 MNe. 3 injector shut off engine warm-up, check
the idling condition)
04 MNo. 4 injector shut off

i@ Mitsubishi Motors Corporation  Jul. 1992
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Analyzer
Special
patterns
pickup
)
ZFU1201

Eaint B

Injector drive time

Standard wave pattern

Solencid back

Wave Pattern Inspection Using an Analyzer

Measurement method

(1) Disconnect the injector connector and connect the special
tool (test harness: MB991348) in between. (Both the
terminal on the engine control unit side and the terminal on
the power supply side should be connected.)

(2) Connect the analyzer special patterns pickup to the test
harness clip on the engine contral unit side.

Observation conditions

Function

Special patterns

Pattern height

Variable

Variable knob

Pattern selector

Adjust while viewing the
wave pattern

Display

Engine r/min,

ldle speed
{780 rfrnin.}

electromotive force
{Approx. 7 = 10V)

R e
]

j s

FPower voltage

e - Time
Drive signal: ON Drive signal: OFF
7FU1202
&1 Mitsubishi Motors Corporation  Jul. 1982 PWMERBD2-F
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Wave pattern observation points

Point A : Height of solenoid back electromotive force

Contrast with standard wave pattern

Probable cause

doesn't appear at all,

Solenoid coil back electromotive force is low or

Short in the injector solenoid

Point B : Injector drive time

When idling

— When racing n1PozO2

HARNESS INSPECTION

e The injector drive time will be syn
display.

chronized with the MUT

® \When the engine is suddenly raced, the drive time will be
greatly extended at first, but the drive time will soon match

the enging speed.

1

[4]3

[6]7]6

® Control relay
harness side
connector

BFUNTTE

Check for continuity between injector
and control relay

® |njector connector: Disconnected

e Control relay connector: Discon-
nected

NOTE

Touch the circuit tester probes to
both ends of the harness.

Repair the
“ —ti ?arness.
1

2

Ak

Enging contral
unit harness
side connector

IFUD&43

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

® Engine control unit connector:
Disconnected \
® |njector connector: Disconnected

“ ___}Farness. g

OK —»

Repair the

(&) Mitsubishi Motors Corporation  Jul. 1992
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ACTUATOR INSPECTION
Checking Operation Sound

Using a sound scope, check the operation sound |“chi-chi-chi”)
of injectors during idling or during cranking.

Check that as the rotating speed increases, the frequency of
the operating sound also increases.

Caution

Note that even if the injector you are checking is not
operating, you will hear the operating sound of the other
injectors.

NOTE

If no operating sound is heard from the injector that is being
checked, check the injector drive circuit. If there is nothing
wrong with the circuit, a defective injector or engine control
unit is suspected,

Measurement of Resistance between Terminals

(1) Remove the injector connector.
(2) Measure the resistance between terminals.

Standard value: 13 - 16 ()} [at 20°C (68°F)]
(3) Install the injector connector.



13-123-113

FUEL - Service Adjustment Procedures <4G13-MPI>

MD938706

Main hosa

Checking the Injection Condition

(1) Following the steps below, bleed out the residual pressure
within the fuel pipe line to prevent flow of the fuel. (Refer to
P. 13-56.)

(2) Remove the injector.

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

MDo8E741
MD98B706

Return hose

Injector

Pressure regulator
(MO 16395)
Clip

Battery IMD998746)

TFUDT4S

Fuel pump j@,
drive e
terminal =T
|
———
e
& 2

R @RBEHEW,A \
“ﬂk”‘_}:"’” 1FUI040

Return hosa

Injactar

(& Mitsubishi Motors Corporation  Jul. 1982

(4) Connect the battery’'s negative (-] terminal.
(6) Apply battery voitage to the fuel pump drive terminal and
activate the fuel pump.

(B) Activate the injector and check the atomized spray condi-
tion of the fuel.
The condition can be considered satisfactory unless it is
extremely poor.

{7) Stop the actuation of the injector, and check for leakage

from the injector’'s nozzle.
Standard value: 1 drop or less per minute

Activate the injector without activating the fuel pump; then,
when the spray emission of fuel from the injector stops,
disconnect the special tool and restore it to its cnginal
condition.

(8)
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L

(& Harness side ®
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0880000

IDLE SPEED CONTROL SERVO (DC MOTOR)

Engine control unit

Motor drive IC

4 17

Close side
Open side
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connector

Idle speed control serve

SFUI734

Engine cantrol unit connector
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OPERATION
¢ The volume of intake air during engine idling is

controlled by the opening and closing of the
servo valve for bypassing the throttle wvalve,
located at the air intake port.

The servo valve opens and closes depending on
whether the DC motor inside the idle speed
control servo is tumning clockwise or anti-
clockwise.

The DC mator turns clockwise or anti-clockwise
according to the change in the direction of
current in the motor drive IC inside the engine
control unit.

TROUBLESHOOTING HINTS

Hint 1: While the engine is idling, if the idle speed
and servo valve position (step) change
when the air conditioner switch is turned to
ON and OFF, it can be assumed that the
idle speed control servo and the servo
ralue position sensor are operating normal-
V.

Hint 2: If the servo valve position (step) is outside
the standard position, the malfunction is
probably one of the following:

(1) Basic idle speed adjustment is wrong.

(2) Some deposit is adhering to the throt-
tle valve.

(3} Air is being drawn into the air intake
manifold through a defective gasket

seal.

{4) EGR wvalve sheet adhesion is defec-
tive.

{5) Combustion malfunction inside a cylin-
der.

(Spark plug, ignition coil, injector or
compression pressure is defective.)

PWMEBBOZ-F ADDED
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HARNESS INSPECTION

1 Engine control |  Check for open-circuit or short-circuit
unit harness to earth, batween idle speed control
— ||side connector| servo and engine control umt.

e |dle speed control servo connec- | [— =
=il tor: Disconnected oK 2
| ] & Engine control unit connector;
Disconnected

Repair the
—r “ o Parness
-5

BFUTTAS

(& Harness side
connector

ACTUATOR INSPECTION

Use a sound scope to check if the sound of the idle speed
control servo operating can be heard immediately after the
ignition switch is turned to "ON".

NOTE

If the sound of the serve operating cannot be heard, check the
motor drive circuit and the idle speed control servo motor.

@ Mitsubishi Motors Corporstion  Jul. 1982 PWMESSDZ-F ADDED
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IGNITION COIL AND POWER TRANSISTOR

M

F

w il

T
|

T

lgnition switch {IG, )

< . T, Distributor 1
Istributor a0
built in § lgnition coil
ignition coil
and power Vi © Harness side
transistor) | || @ connector
} 1 / 1FU0P49 ‘ m
Power
’ ] transistor et
Ignition timing
9- m adjustmeant
Equipment side 5\/ 12 connecior
connector Spark plug @ (pq)@ \@ =
@ - = T = Tachometer
| Al
@ Eguipment side :
connector
hvd 210 2034

00000600
Engine contral unit connector

= r—— er— ==
BEHEER dwwn e

L] = | [ o it | e ol 1) A [ P P R
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FEUOION

Engine control unit

PFU0D3S

OPERATION

When the power transistor is turned ON by the
signal from the engine control unit, primary
current flows to the ignition coil. When the
power transistor is turned OFF, primary current
Is shut off and a high voltage is induced in the

¢ 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 control unit turns ON the
transistor in the unit, the power transistor unit is
turned OFF.

secondary coil.
INSPECTION
Using MUT
Function item Mo, | Data display Check condition Check content Mormal state
Data reading 44 Ignition ® Engine: Warming up 750 rimin. (Idle) 2-18°BTDC
advance ® Timing lamp: Set
{set timing lamp to
check actual ignition 2,000 rimin. 15-36°BTDC

timing)
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Wave Pattern Inspection Using an Analyzer
AnaivEer e Ignition coil primary signal
Refer to GROUP 16 — Ignition System.
fog]] e Power transistor contrel signal
""" Measurement method
(1) Disconnect the power transistor connector, and connect
the special tool (test harness: MB991348) in between. (All
o o terminals should be connected.) |
i (2) Connect the analyzer special patterns pickup to power
PELOD34 transistor unit connector terminal (8).

Standard wave pattern

Observation condition

Function

i Special patterns

Pattern height

| Low

Pattern selector

| Display

sensor output 1
wave pattern

: I i
Engine r/min. | Approx. 1,200 r/min.
Y| r
fpatic el o
Compression
EL top dead centre
| T
1]
Crank angle al ! : :1

T: Revelution time
corresponding 1o a crank
angle of 180°

|
:

—_———

Power transistor
control signal Ak
wave pattern

BF  Wave build-up section

|

i

Ll
&

L Spark advance angle

-

%}FF ON

!
Dwall section Time

1FU0?81

&) Mitsubishi Maotors Corporation  Jul. 1392
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Wave pattern observation points

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

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

Rises from approx. 2V to approx. 4.5V at the tog-right MNarmal

2V rectangular wave ? Open-cireuit in ignition primary circuit
Ftecl.ﬁr?gular wave at power vollage - Power transistor matfunction

Examples of abnormal wave patterns

... Normal wave pattern ® Exampre 1
Wave pattern during engine cranking

B e Cause of problem
£ | | | | J | Open-circuit in ignition primary circuit
Wave pattern characteristics

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

DIL1OED

e Example 2
o INOIOAl e Wave pattern during engine cranking

pattern
Cause of problem
Malfunction in power transistor
Wave pattern characteristics
A e A FPower voltage results when the power transistor is ON.

o1L0eee

HARNESS INSPECTION

1 Check for continuity between ignition
coil and ignition switch

@ Harness side ® |gnition switch connector: Dis- g

connector connected ; | K' — 2
® |gnition coil connector: Discon- \

nected S—

NOTE

: Repair the
Touch the circuit tester probes to both — harness,
ends of the harness, (@ - @is

B |gnition switch
connector at
junction black

an

ale

B
2
I

1FUI042
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el

Engme control
unit harness
side connector

Check for open-circuit or shor-circuit
to earth, between power transistor
and engine control unit,

4

/ i
® Power transistor connector; Dis- IOK | — |
connected i ¢
@ Harness side e Engine control unit connector
SRR Disconnected -
K iz
@~ 19
PFUOO3T
3 | ® Hameas side Check for continuity of the earth
st circuit of a p::-we.r transistor.
® Power transistor connector: Dis- /"_“--\
connected |°5| il a4
Repair the
harness
d( > (@5 Earth)
4 | Check to be sure that there is no
_ conftinuity betweesn the ignition coil
and the earth. f,.r"“- 4
© Harness side ® Ignition coil connector: Discon- !o -
connector r?ected \ K,f' > |5
Nl ot
Check for
“ — chort in the
ignition coil
primary cir-
cuit,

(&) Harness side
connector

(51504 302 01 ]

Measure the voltage of the control
signal circuit of the power transistor,

® Power transistor connector: Dis-
connected
® |gnition switch: START

Voltage (V)
2-6

6

Repair the
= harness.

(@e] o)

6 | © Ignition timing

Measure the voltage of the ignition

adjustment ==, timing adjustment terminal.
connector 5 ™ |gn.|ti|::|l"|. Swltch- DN /"__ '\w,\\
S| T oK —
Voltage (V) e i
4.0-5.2 | Repair the
—t3pharness.
“ (E] - B4
7FUIDG0 |
ACTUATOR INSPECTION
Refer to GROUP 16 — Ignition System.
(&) Mitsubishi Motors Corporation  Jul, 1992 PWMEBBDZ-F ADDED
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PURGE CONTROL SOLENOID VALVE

e WY 1 b e b .

Furge control solenoid valve

Caontral relay

0
e A - e —

o 7= TR = Purge control
lm@mﬁ%h L] solenoid valve

@& Equipment side

connactor
& Harness side 1]
connector ‘E

Engine contral unit

Engine contrel unit connector

—— = ——r =
—~!--=-«--~:.:I::::izz-;::h.._::::::::
::;;::';f:5::;::::“:“-‘:::':':::.::zti::i;|":
FEUGION
OPERATION
® The purge control solenoid valve is an ON-OFF
type of one which controls introduction of purge
air from the canister into the intake air plenum.
® The battery power is supplied to the purge
control valve through the control relay. When
the engine control unit turns ON the power
transistor in the unit, current flows to the coil
introducing purge air,
INSPECTION
Using MUT
Function lterm Mo, Drive content Check condition MNormal state
Actuator test 08 Solenoid valve from lgnition switch: ON Operating sound is heard_“
OFF to ON when driven

i) Mitsubishi Motors Corporation Jul. 1982 PWMEBSD2-F ADDED
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HARNESS INSPECTION

Harness side

Check for continuity between purge
caontrol solenoid valve and control

Engine
control

e Purge control solenoid valve con-
nector: Disconnacted

connector relay. ;

@& ® Purge control solenoid valve con- '-o | — 2
OE1E nector: Disconnected N
g[7]6]5 ® Control relay connector: Discon-

& Control relay b Repair the
harness side NOTE — harness
connector & Touch the circuit tester probes to both (@2 - @z2)

ends of the harness. i i
FFUOO3%
2 Check for an open-circuit, or a short-
_ l circuit to earth, between the purge
@® Harness side control solenoid valve and the engine
prompiptigs control unit. i .&

unit e Engine control unit connect :
e | ¢ BEAIEOT g o
connector | (@] -[e])
SFUO040 |
ACTUATOR INSPECTION
Refer to GROUP 17 — Evaporative Emission Control System.
PWMEBSD2-F ADDED
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A — XY )
St ‘ :
Y‘ 1,;! a {;
Y5

N
> Fuel high
Hlp::mﬁa hose @) | 57
e e,
g N
: AFLIDES51

Fuel pressure gauge

O-ring or gasket

MDO398709

MDo98742
|FUO1IS7

Fuel pump
drive terminal

h_f?o@" ey Fuel pressure

{pf “ gauge iy
?.._ .}{.- g r'. I'.._ ";'!’ ‘;,.ff" _.,.-h.

o Pl i

=t s,a'_,'ag"_. ) ~— MD998709 G

= dL_|-;J ; L"fﬁ =8 4 =
—:.__.&[_;'t* o . ¥ z.-) “f i g : &

S %

N - 1'F [
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FUEL PRESSURE TEST

(1]
(2)

(3)

(4)

(5)

(6)

(7]

(8)
(9)

Release residual pressure from the fuel pipe line to prevent
fuel gush out. (Referto P.13-56.)

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

Caution

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

Remove the union joint and bolt from the special tool
{adapter hose MDS98709) and instead attach the special
tool (hose adapter MD998742) to the adapter hose.
Install a fuel pressure gauge on the adapter hose that was
set up In step (3).

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

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

Connect the (-) battery terminal.

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

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

Start the engine and run at idle.

(10)Measure fuel pressure while the engine is running at idle.

Standard value:
Approx. 270 kPa (2.7 kg/cm?, 38 psi) at curb idle

PWMEBSD2-F
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L

— S
18 LL
=7 (L
Co R

=
closed by a finger.
Standard value:

1FUDE54

the return hose,

NOTE

(11)Disconnect the vacuum hose from the fuel pressure
regulator and measure fuel pressure with the hose end

L 330 — 350 kPa (3.3 - 3.5 kg/cm?, 47 — 50 psi) at curb
ey {‘F ) ___: “n__H idle

- < j . T (12)Check to see that fuel pressure at idle does not drop even

5 BN / ' after the engine has been raced several times,

ER— P (13)Racing the engine repeatedly, hold the fuel return hose

lightly with fingers to feel that fuel pressure is present in

If the fuel flowrate is low, there will be no fuel pressure in

the return hose,

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

below.

Symptom

Probable cause

Remedy

® Fuel pressure too low

® Fuel pressure drops after
racing

® Mo fuel pressure in fuel
return hose

Clogged fuel filter

Replace fuel filter

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

Replace fuel pressure regulator

Low fuel pump delivery pressura

Replace fuel pump

Fuel pressure too high

Binding valve in fuel pressure regulator

Replace fuel pressure regulator

Clogged fuel return hose or pipe

Clean or replace hose or pipe

Same fuel pressure
when vacuum hose is connected
and when disconnected

Damaged vacuum hose or clogged
nipple

Replace vacuum hose or clean
nipple

i Mitsubishi Motars Corporation  Jul. 1892
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{15)Stop the engine and check change of fuel pressure gauge
reading. Normal If the reading does not drop within 2
minutes. If it does, observe the rate of drop and trou-
bleshoot and repair according to the table below.

Symptom

Probable cause Remedy

Fuel pressure drops gradually
after engine is stopped

Leaky injectar

Replace injector

Leaky fuel regulator valve seat

Replace fuel pressure regulator

Fuel pressure drops sharply
immediately after engine is
stopped

Check valve in fuel pump is held opan

Replace fuel pump

B Mitsubishi Motors Corporation  Jul. 1982

(16)Release residual pressure from the fuel pipe line. (Refer to
P.13-56.)

{17)Remove the fuel pressure gauge and special tool from the
delivery pipe.
Caution
Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

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

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

Tightening torque: 5 Nm (0.56 kgm, 3.6 ft.Ibs.)

{20)Check for fuel leaks.
(1) Apply the battery voltage to the fuel pump drive
terminal to drive the fuel pump.
(2) Under fuel pressure, check the fuel line for leaks,
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n W

Needle-nosed wire probe

TFUI264
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ENGINE CONTROL UNIT TERMINAL VOLTAGE
CHECK

(1)
(2)

{4)

Connect a needle-nosed wire probe (test harness:
MB391223 or paper clip) to a voltmeter probe.

Insert the needle-nosed wire probe into each of the engine
control unit connector terminals from the wire side, and
measure the voltage while referring to the check chart.

NOTE

1. Make the voltage measurement with the engine control
unit connectors connected.

2. Make the voltage measurement between terminal No.
26 (earth terminal} and each terminal.

3. You may find it convenient to pull cut the engine control
unit to make it easier to reach the connector terminals.

4, The checks can be carried out off the order given in the
chart,

Caution

Short-circuiting the positive (+) probe between a
connector terminal and earth could damage the vehicle
wiring, the sensor, engine control unit, or all there. Use
care to prevent this!

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

After repair or replacement, recheck with the voltmeter to
confirm that the repair has corrected the prablem,

PWMEBB02-F ADDED
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TERMINAL VOLTAGE CHECK CHART
Engine Control Unit Terminal Arrangement

Engine control unit connector

= ﬂ—-:ﬂ.—.=--—-=.-ﬂ_.F=l‘
e e et ] 4 € b b o e ] B e
=== et | | | | i e | O ) e e e e i |
Bl a0 = | ] | e e 0 e ) | e i | | || | = |
PFUOIO
Terminal Check item Check condition (Engine condition) Standard
No value
60 Backup power Ignition switch: OFF SV
supply
12 Power supply lgnition switch: ON SV
25
8 Control relay Ignition switch: ON sv
{Fuel purmp)
Engine; Idle speed 0-3v
61 Sensor impressed lgnition switch: ON 4.5-55V
voltage
52 Intake air Ighitunn switch: | When intake air termperature is 0°C (32°F) 3.2-38V
temperature M
sensor When intake air temperature is 20°C (68°F) 2.3-2.8V
When intake air temperature is 40°C (104°F) 1.5-2.1V
When intake air temperature is BO°C [176°F) 0.4-1.0v
70 Vacuum sansor lgnition switch: | When altitude is O m 3.7-4.3V
iManifold absolute ON
pressure sensor) When altitude is 1,200 m (3,937 ft.) 3.2-3.8V
Engine: ldle speed 0.9-1.5Y
While engine 15 idling after having warmed up, suddenly From 0.8~
depress the accelerator pedal 1.5V, momen-
tarily
increases
63 Coolant lgnition switch; | When coclant temperature is 0°C (32°F) 3.2-32.8Y
temperature N
sensor When coolant temperature is 20°C (68°F) 2.3-2.9V
When coolant temperature is 40°C [1047F) 1.3-1.9V
When coclant temperature is 80°C (176°F) 0.3-049v
64 Throttle position Ignition switch: | Setthrotile valve 1o idle position 0.3-1.0v
sensor M
Fully open throttle valve 4.5-5.5Y
G ldle position gninon switch; Set throttle valve to idle position 01V
switch M _
Slightly open throttle valve 4V or more
13 Mitsubizhi Motors Corporation  Jul. 1982 PWMEEBBOZ-F ADDED
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Terminal Check item Check condition (Engine condition) Standard
No. value
68 Top dead centre Engine: Cranking 0.2-3.0V

sensor
Engine: Idle speed
69 Crank angle Engine: Cranking 0.2-3.0v
sansar
Engine: Idle speed
51 Ignition switch-ST Engine: Cranking 8V or mare
66 Vehicle speed Ignition switch: ON D5V
sensor Move the vehicle slowly forward (Changes
repeatedly)
37 Power steering Engine: Idling When stationary SV
fluid pressure after warming
switch up When being turned 03V
45 Air conditioner Engine: Idle Turn the air conditioner switch OFF 0-3v
switch speed .
Turn the air conditioner switch ON SV
[Air conditioner compressor is operating)
22 Air conditioner Engine: ldie speed SV oor
relay Air conditioner switch: OFF—0ON temporarily
Turn the air conditioner switch ON BV or more
(Air conditioner compressor is operating)
0-3v
56 Oxygen sensor Engine: Running at 2,000 r/min. after having warmed up. O«0.8Y
(Check using a digital type voltmeter.) (Changes
repeatediy)
1 No. 1 injector While engine is idling after having warmed up, suddenly From 11-14V,
. depress the accelerator pedal momentaril
14 No. 2 injector drops slightly
2 Mo, 3 injector
15 Mo. 4 injector
10 Power transistor Engine r/min.; 3,000 r/min. 0.3-3.0v
unit
9 Purge control lgnition switeh: ON 5V
solenoid valve _
Running at 3,000 r/min. while engine is warmed up 0-3v
after having been started.
34 Ignition timing gnili«un switch: | Earth the ignition timing adjustment terminal 01V
adjustment N
terminal Remave the earth connection from the 4.0-5.5V
ignition timing adjustment terminal
36 Engine warning Ignition switch: OFF—ON o0-3v
lamp }
8-13v

(After sevaral
saconds have
elapsed)

& Mitsubishi Motors Corporation Jul, 1982
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Terminal Check item Check condition (Engine condition) Standard
No. value
36 Oxygen sensor Engine: Idling afterwarming up 0-3V
heater :
Engine r/min.: 5,000 r/min. sV
b Idie speed control Ignition switch, Immediately after turning ON 154y
servo valve (Momentarily)
position sensor
No. 1 0-1Vor
4. 555V
18 Idle speed control Ignition switch: Immediately after turning ON 1.5-4Y _
sernvo valve (Momentarily)
osition sensor 1
o. 2 0-1V or
4.5-55Y
4 |dle speed control Ignition switch: Immeadiately after turning ON 2V or more
motor (Closed) 1Mn:|:mantarii~,f]
0-1V
17 Idle speed control Ignition switch: Immediately after turning ON 4V or more
maotor (Open) {Momentarily)

0-1v

(& Mitsubishi Motors Corporation  Jul. 1992
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SERVICE ADJUSTMENT PROCEDURES
<4G92, 4G93-MPI - Vehicles built from
June 1992>

GENERAL INSPECTION
ACCELERATOR CABLE INSPECTION AND ADJUSTMENT
Refer to P.13-123-44,

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

Refer 1o P.13-56.

FUEL FILTER REPLACEMENT
Refer to P.13-57
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