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- SOHC engines with engine
management

Engine management

component location
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11.
12.
13.
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ar-conditioning compressor relay
ar flow meter

startfinhibitor switsh

coolant temperature sensor

GO potentiometer

throtle valve potentiometer
throttle valve serve motor
injectors

lgnition ool

cranks haft position sensor and engine
spead sensor

power steering pressure switch
knock sensor

OXYen Sensor
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diagnostic connector

endine warning lamp
wzhicle speed senzor
gir-sonditioning switch
systermn control relay

caontrol unit

L

component location

air flow meter

O O ®:l - ar intake temperature sensor
. . - atmospheric pressure sensor; built into the air flow meter
4 3 2 1

- coolant temperature sensor

- throttle valve potentiometer

firing order 1-3-4-2 - idle speed switch; switches the confrol unit wire to earth
This is a multipoint fuel and ignition system. An ECU con- when the throttle valve closes
trols both systems using sewveral sensors and actuators. The - potentiometer of throttle valve servo motor; is built into

most Important sensors are; the throttle valwe servo motor
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- crankshatt position sensor; is built into the distributor Note: Versions from 081220 onwards: the ignition coil is built

- engine speed sensor into the distributor.

- wehicle speed sensor; is built into the speedometer in the . e
technical specifications
dashboard

coll resistance, primary, conventional 072 -088 0

- knock sensor ignition system

- oXyden senscr, a rich mixture gives an oxXygen sensor
voltage of approx. 1V, a weak mixture approx. 100 mV.
Curing normal oxygen sensor control of the running en-

coll resistance, primary, engines with 09 -120Q
distributorless ignition system

gine, the voltage sent will vary between these two va- coll resistance, secondary; conventional | 10250 - 13520 Q
lues. ignition system

- CO potentiometer; on versions without catalytic converter, ':?’” .resistance,. s;;ondary; engines with | 20000 - 29000 Q
the CO-percentage is adjusted by the CO potentiomster. distributorless ignition system

The control unit controls the following components. HT-leads resistance G000 - 10000 €,

depends upon the

- tuel pump; electric pump in the tank There is a fuel length of the leads

pump connection on the firewall that can be used to
connect a 12 V source to check the pump operation.

- injectors
- throttle valwe servo motor
- tuel vapour cut-oft valve

- gnition module



INDEX MITSUEBISHI

TABLE

OF CONTENTS
ENGINE 75

MITSUBISHI GALANT PETROL 1988-19892

system pressure, pressure regulator approx. 2,7 bar, at
vacuum hose connected idle speed
system pressure; pressure regulator 3,3 - 3,5 bar; at
vacuum hose disconnected and idle speed
blanked off

throttle valve potentiometer; resistance 3500 - 8500 0
20 potentiometer; resistance 4000 - 8000
injector; resistance 13 -16 Q2

Adjustments

Ignition timing

service connector earth terminal

Fy — N - i =
S R .
NP @-ﬁf@ NIOI ~
||| // \§;\|I ffﬂ"’
_lll y S HL"\..I }7 /g_.:__
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connect engine speed signal connector

basic setting at 700 - 900/min

5P 2°BTDC

Run the engine to operating termperature. Switch off all elec-

frical consumers. Place automatic ransmission in

IINII Or IIP II.

On versions with power stesring: turn the wheels straight
ahesad. Connect the service connector to earth. The engine
management system will come into the service set mode.

Check the ignition timing with a rev. counter

and a timing

light. et the ignition timing by turning the distributor. With
ignition switched off, undo the earth connection. Re-check

the ignition timing.
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4537 10°BTDC
4GE3: 5°BTDC

sefting; at 700 - 800/min

CO-percentage

A deviation is normal. The ignition timing 1§ advanced at
greater heights.

crankshaft pulley marking

ldle speed

Cl-percentage

versions with catalylic converter max, 05 %

15+ 05%

versions without catalytic converter

CO potentiometer

idle speed 800 = 50/min

Run the engine to operating termperature. Switch off all elec-
frical consumers. Place automatic transmission in "P". Cn
versions with power steering place the wheels straight
ahead., The ignition timing must be correctly set. Check that
the idle speed is correct The idle speed is non-adjustable.
With any deviation: check the engine management system.

On versions with catalytic converter: the CO-percentage is
not adjustable, COn wversions without catalytic converter: the
CO-percentage is set with the CO potentiometer. Run the
engine for a short time at 2000 - 3000/min. Check the CO-
percentage at idle speed. If necessary: adjust
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Fault finding

Faull codes

The selt diagnostic systern has an engine warning lamp that
lights when a fault occurs in the engine management sys-
tem. The lamp also lights for 5 seconds:

- after switching on the ignition

- when the ignition adjustment connsctor is switched to
garth during adjustment

1. fault code signal
2. earth

diagnostic connector

The fault code read out can be done with an LED tester.
Connect the LED tester to the fault code signal pin and
earth pin of the diagnostic connector. The diagnostic con-
nector is located undsr the dashboard. As soon as the igni-
tion is switched on, the fault codes appear. The long pulses

are tens; the short the units,

The fault memory can be erased by disconnecting the bat-
tery terminals or control unit multiplug for a short time.

fault codes list

code fault finding fauit
no code  |control unit confrol unit faulty
1 OXYJEn Sensor oxygen sensor: fuel
pressure; injectors, air
lea ks, wiring
12 air flow meter air flow meter; wiring
13 intake air temperature | intake air temperature
Sensor Sensor, wiring
14 throttle valve potentio-  |throttle valve potentio-
meter meter; idle switch; wir-
ing
15 potentiometer of potentiometer of
throttle valve servo throttle valve servo
motor motor; throttle valve
potentiometer, wiring
21 coolant temperature coolant temperature
Sensor Sensor, wiring
22 ehgine spesd sensor ehgine speed sensor,
Wwiring
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23

crankshatft position
sensor

crankshatt position
SENSOr, wiring

24 vehicle speed sensor vehicle speed sensor,
Wiri N
25 atmospheric pressure atmospheric pressure
sensor Sensor; wiring
1 kKnock sensor knock sensor, wiring
36 ignition timing setting wiring
4 injectors injectors, wiring
4 fuel purmp relay, wiring
even normal operation —
pulses

Components signal simulation

Oxygen sensor signal simulation

mee: General - Electronic Control Systems, under Sen-
sors/Actuators, under oxygen sensor.

Engine speed simulation

Disconnect the TDC/engine speed sensor. Connect a wire to
the connector (control unit terminal 2). Pulse with this wire to

earth.

Check that the injectors and fuel pump are activated.

Ignition module simulation

Connect a test spark plug to the ignition coil lead. Connect a
wire to terminal 4 of the disconnected ignition module con-
nector. Pulss the ignition module terminal 1 wire fo earth.
The test spark plug must spark if the ignition module is in
good condition,

Throttle valve servo motor

The throttle valve servo motor can be tested as follows:
Disconnect the control motor connector; supply 12 WV to the
control motor, Depending upon the polarization, the motor
will turn anti-cloclkerise or clockeise. This can be identified by
the adjustment plunger movement,

Test measurements

Hote: connector = connector fom the relevant sensorfswitch/
valve: unless otherwise indicated

Note: pin = connectors of the ECU multiplug; unless other-
wise indicated.

Mote: In case test values are out of limit see the Follow-on
checks., See: General - Electronic Control Systems,

under the relevant Sensors/Actuators.
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air flow meter

location: in the air filter

throttle valve potentiometer

location: on the throttle body

feed; connector disconnected; ignition on

feed; connector disconnected; ignition on

earth; W-

idle speed: 29 - 31V
3000/min: 28 - 3,0V

connection to pin test valus connection fo pin test valus
red; W+ relay 100 - 130 v greenfred; V+ 13/23 48 _ 52V
greenblack; V- 14/24 o greenfblack; V- 14/24 o
greenired; V+ 13123 sighal, connector connected, ignition on
atmospheric pressure
Sensor 48 - 52V connection to pin test valug
carth: V- _ greenfwhite; V+ 19 throttle closed:
greenblue; V+ 10 04-08V
earth: V- — 48 - 52V (dependent upon
' Y throttle valve servo
signal;, connector connected =Arth, V- o rrotor)
connechion to pin test value throttle open: up
— flodd -52 V¥
greenfblue; W+ 10 ignition on: 08 - 12 V

coolant temperature sensor

location: near thermostat

feed; connector disconnected; ignition on

connection to pin test valug
yellow/green, V+ 20
48 - b2V
greenblack; V- 14/24
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signal;, connector connected, ignition on sighal, connector connected, start engine
connection to pin test valus connaction to pin test valug
yellow/green, V+ 20 +20°C 24 -28 W brownfyellow; Y+ =1
earth; W- — +90 %2 04 -08 W engine speed sensor 15 -258 Y
resistance, connecior disconnected carth, V- _
blackblus: W+ 2o
connaction test valus .
crankshatt position
measure on the sen- +20 °C: 2000 - 3500 Q N 05-15V
S0r +80 *C: 180 - 200 Q carth: V- —

engine speed/position sensor

location: in the distributor

feed; connector disconnected; ignition on

location: in air flow meter

intake air temperature sensor

feed; connector disconnected; ignition on

connection fo pin test valus
greenforange; V+ 3]
48 - 52V
greenblack; V- 14/24

connection fo pin lest valus

blackiwhite; W+ ignition 100 - 130 V
black, V- 108

brownfyellow, V+ 21

engine speed sensor 48 - 52 W
earth; W- —

blackblue: W+ 22

crankshatt position 48 - 52 V
SeNsor

earth; W-
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signal, connector connected, ignition on; engine cold “
location: in inlet manifold
connection to pin test valus
areenforange; V+ a feed; connector disconnected; ignition on
' 25 29V , .
earth; V- — connection fo pin test valus
resistance; connector disconnected yellowiwhite: V+ relay 10,0 130 V
earth; W- —
connaction tast valus
measure on the sen- w20 “Cr 2000 - 3500 O signal; connector connected; connect LED tester; start
sor ' engine
. . connection fo pin test valus
. oxXygen ensor, without heating pattery positive —
location: extaust manifold yellowlblue 1
signal, connector connected; run engine at approx. yellowblack [ LED flashes
2000/min; connect lambda signal tester light green 0
connection to pin test value light greenfwhite 81
white 4 signal must alternate . . :
betwesn rich and resistance; connector disconnected
earth T s connection tast valua

measure on injector 13 -18 Q
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ignition module

location: near ignition coil

feed; connector disconnected; ignition on

signal, connector connected, run warm engine at idle

connection

to pin

test walus

greenfyellow; V+

o4

black, V-

100 -130V

speead

connection to pin test valus
b PV 17
Fowe N, W+ 08 12V
earth, W- —

sighal, connector disconnected; start engine

connaction

to pin

test value

sighal, connector connected; run warm engine at idle
speed: clamp off idle speed air hose or switch on electrical

greenfyellow; V+

54

earth; W-

80 -100V

throttle valve servo meotor and potentiometer

zero load switch)

location: on the throttle body

potentiometer of throttle valve servo motor: to 1888 4- or
Spin connector; from 1290 onwards: 6 pin connector {with

throttle valve servo motor; to 1989 4pin connector (with
zero load switch); from 1990 onwards: 2-pin connector

CONsuUMmers
connection fo pin test valus
brown W+ 17 08 -12 W
garth, W- — voltage increasing
throttle valve servo motor resistance; connector discon-
nected
connection fest values
measure on throttle E-920Q

valve seryo motor

feed; connector disconnected; ignition on

connection to pin test valus
greenfred; V+ 13/23 48 - 52V
greenblack;, V- 14/24




INDEX MITSUEBISHI

TABLE OF CONTENTS

MITSUBISHI GALANT PETROL 19&88-1992 ENGINE 83
combination relay fuel pump relay; relay fitted; start engine
location: in the console
connaction to pin test valug
system control relay, relay disconnected, ignition on battery positive; V+ —
, : : ' 10,0 - 13,0 ¥

connection to pin test valus 5 whitefred:, V- bta]
4; blackired; ¥+ battery 100 - 130 V 1; blackiwhite: W+ 109 and
6 black V- earth R fuel purmp 100 -13,0 ¥
& blackiwhite: V+ ignition earth; V- —

. 100 -130 WV

earth; V- — function test, connector connected; ignition on

system control relay; relay fitted; ignition on

connection

fo pin

test valus

connection to pin test valus
3 redi Ve 197 10,0 - 13,0 V
earth; V- —

connect blackired with
blackiwhite

tuel purnp must run;
pUME pressure
28 - 3.2 bar

fuel pump relay,; relay

disconnected, ignition on

connection te pin test valus
4; bl d; V batt
ackire + attery 100 - 130 v
g black V- earth
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Control systems

ge = yellow, gr = green; ro = red; 2w = blask; b = light blue ge = yellow, gr = green; ro = red; 2w = blask; b = light blus

vacuum diagram: versions with catalytic converter vacuum diagram: versions without catalytic conwverter
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1. startfinhibitor switch 5. engine warning lamp 8. ar-conditioning compressor relay 11, ignition module
2. fuel pump test connector 6. ignition coil 9. temperature switch 12. control unit
3. fusl pump: 2WD T. power steering pressure switch 10, magnetic clutch 13, system control relay

4. fuel pump: 40D
B = black; Br = brown; &= green; Gr = grey; L= blue; 5b = silver; Lg = light green; U = light blug; O = orange; P = pink; R = red; ¥ = yellow; W= white

SOHC engines to model year 1990; diagram 1
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fuel vapour cut-off valve; with 12. knock sensor

catalytic comrertar

1. atmospheric pressure sensor 8. throttle walve potentiometer; with 13,
2. dr intake temperature sensor catalyfic convertor 14.
% air flow meter 9. oxygen sensor; with catalylic 15
4. engine speed sansor gorvertor . 16
5. crankshaft position sensor 10. control un|lt 17
- 11. octane adjust connector
6. injectors 18
T.

throttle valve servo motor
idle switch

. adjustment connector

. diagnostic sonnector

. wehicle speed sensor

. power steefing pressure switch

G = green; Gr= grey; L= blug; 5b = silver; Lg = light green; U = light blug; O = orange; P = pink

SOHC engines to model year 1990; diagram 2

19.

20.

21.
22.

GO potentiometer; without
catalylic comrertor

throtle valve potentiormeter;
without catalytic convertor
coolant temperature sensor

potentiometer of throttle valve
servo motor
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1. startfinhibitor switch 4. engine warning lamp 7. ar-conditioning compressor relay 10, control unit
2. fuel pump test connector 5. ignition coil 8. temperature switch 11. system control relay
3. fuel pump 6. power steering pressure switch 9. magnetic clutch

B = black; Br = brown; G = green; Gr = grey; L= blue; Sb = silver; Lg = light green; U = light blug; O = orangs; P = pink; B = red; ¥ = yellow; W= white
SOHC engines from model year 1991 onwards; diagram 1
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atmospheric pressure sensor
air intake termperature sensor
air flow meter

ehdine speed sensor
crankshaft position sensor
injectors

L

B = black; Br = brown; G = green; Gr = grey; L= blue; Shb = silver; Lg = light green; U = light blug; O = orange; P = pink; B = red; ¥ = yellow; W= white

7.
8,
9,
10.
11.

fuel vapour cut-off valve 12, power steering pressure switch
throttle walve servoe motor 13, adjustment sonnector

contral unit 14. diagnostic connector

octane adjust connestor 15. wehicle speed sensor

knock sensor 16. oxygen sensor

SOHC engines from model year 1991; diagram 2

18.
19.
20.

throttle valve potentiomeater
soolant termperature sensor
idle switch

potentiometer of throttle valve
servo motor




