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GENERAL INFORMATION

MULTIPORT FUEL INJECTION (MFI) SYSTEM DIAGRAM

| <Federal SOHC>
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<California DOHC-Non Turbo>
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MULTIPORT FUEL INJECTION - Specifications

SPECIFICATIONS
GENERAL SPECIFICATIONS

terns

Throttle body
Throttle bore ~ mm (in.)
<SOHC>
<DOHC>
Throttle position sensor
Idle air control motor

Closed throttle position switch

specifications

4 (2.13)
i0 (2.36)
‘ariable resistor type

stepper motor type .
Stepper motor type by-pass air control
system with the first idle air valve

iotary contact type

Engine control module
Identification model No.

Federal <SOHC>
<DOHC — Non Turbo>
<DOHC -Turbo>

California <SOHC>
<DOHC — Non Turbo>
<DOHC-Turbo>

Canada <SOHC>
<DOHC — Non Turbo>
<DOHC-Turbo>

z2735693
22735694
z2T61373
z2735692
z2761371
z2761372
z2735693
22735694
z2761373

Sensors
Volume air flow sensor
Barometric pressure sensor
Intake air temperature sensor
Engine coolant temperature sensor
Heated oxygen sensor
Vehicle speed sensor
<Non Turbo>
<Turbo>
Knock sensor <DOHC>
Camshaft position sensor
<SOHC>
<DOHC>
Crankshaft position sensor
<SOHC>
<DOHC>

Induction control valve position sensor
<DOHC - Non Turbo>

EGR temperature sensor <California, Federal -Turbo>
Power steering pressure switch

{arman vortex type
semiconductor type
Thermistor type
Thermistor type
Zirconia type

Reed switch type
Magnetic reluctance element type
Piezoelectric type

Photo interrupter type
Hall element type

Photo interrupter type
Hall element type
Hall element type

Thermistor type
Contact switch type
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Items

Specifications

Actuators

Multiport fuel injection (MFI) relay type

Injector type and number

Injector identification mark <SOHC>
<DOHC - Non Turbo>
<DOHC -Turbo>

Variable induction control motor <DOHC — Non Turbo>

Evaporative emission purge solenoid

EGR solenoid
<California-SOHC, DOHC — Non Turbo, Turbo>

Fuel pressure solenoid <DOHC -Turbo:>
Turbocharger waste gate solenoid <DOHC -Turbo>

Contact switch type
Electromagnetic, 6

S21 OH

SDH210

BDL360

Direct current motor type
ON/OFF type solenoid valve
Duty cycle type solenoid valve

ON/OFF type solenoid valve
Duty cycle type solenoid valve

Fuel pressure regulator

Regulated pressure  kPa (psi) <SOHC, DOHC — Non Turbo>| 335 (47.6)
<DOHC -Turbo> 300 (43.5)
SERVICE SPECIFICATIONS
Items Specifications

Basic ignition timing
Curb idle speed  rpm
Idle speed when air conditioning is on  rpm
<M/T>
<A/T>
Basic idle speed rpm
Throttle position sensor adjusting voltage V
Throttle position sensor resistance  k{}
Idle air control motor (stepper motor) coil resistance )
Intake air temperature sensor resistance  k€}
Engine coolant temperature sensor resistance k€
20°C (68°F)
80°C (176°F)
Fuel pressure  kPa (psi)
Vacuum hose disconnection <SOHC, DOHC — Non Turbo>
<DOHC-Turbo>
Vacuum hose connection <SOHC, DOHC- Non Turbo>
<DOHC -Turbo>
<SOHC, DOHC - Non Turbo>
<DOHC -Turbo>

Injector coil resistance

5" +2°BTDC at curb idle
700 =100

900 in neutral

650 in D range

700 +50

04-1.0

35-6.5

28 — 33 [at 20°C{68°F)]
2.7 [at 20°C (68°F)]

24
0.3

330 — 350 (47 — 50) at curb idle
295 — 315 (43 — 45) at curb idle
Approx. 270 (38) at curb idle
Approx. 235 (34) at curb idle
13 — 16 [at 20°C (68°F)]

2 — 3 [at 20°C (68°F)]

SEALANT

Items

Specified sealant

Engine coolant temperature sensor threaded portion

MOPAR Part No. 4318034 or equivalent
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SPECIAL TOOLS

Test harness set

Tool number and tool name Replaced by Miller Application
tool number
MB2915602 DRB-II ® Reading diagnostic trouble code
Scan tool Scan tool
(MUT-II)
MB991348 DRB-II ® Adjustment of closed throttle position
Scan tool! switch and throttle position sensor

® Inspection by oscilloscope

MB991529

Diagnostic
trouble code
check harness

“Tool not necessary if
scan tool {MUT-l) is
available.

e Checking the diagnostic trouble code
e Basic idle speed adjustment

MD998463 DRB-I ® [dle air control motor inspection
Scan tool ® |nspection by oscilloscope

Test harness

(6 pin, square)

MD998464 DRB-lI ® Heated oxygen sensor inspection
Scan tool < California-Non Turbo, Turbo>

Test harness ® |nspection by oscilloscope

(4 pin, square)

MD998474 DRB-I| o Inspection by oscilloscope
Scan tool

Test harness

(8 pin, square)

MD998478 DRB-I ® Inspection by oscilloscope
Scan tool

Test harness

(3 pin, triangle)

MD998709 _ e Measurement of fuel pressure

Adapter hose

MD998742 -

Hose adapter
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Tool number and tool name Replaced by Miller
’ tool number

Application

MD998773 -

Knock sensor
wrench

o fRemoval/Installation of knock
sSensor
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START

1. Verification of trouble symptom

2. Reading of diagnostic trouble code

3. Estimation of the causes of trouble and
setting of check items

4. Inspectiomaffengine: comtrall module
input/output signals

5. Inspection of MFI system component
harness

6. Inspection of individual MFI system
components

7. Re-inspection and repair of trouble
symptom

8. Verification and prevention of reoccur-
rence after repair

END

TROUBLESHOOTING

EXPLANATION OF TROUBLESHOOTING
PROCEDURES

Effective troubleshooting procedures for MF| system problems
are given below.

1. Verification of trouble symptom

® Reproduce trouble symptom and verify the characteris-
tics of the trouble and the conditions (engine condition,
driving conditions, etc.) under which it is produced.

2. Reading of diagnostic trouble code

o Read diagnostic trouble code and if a malfunction code
is output, locate and correct the trouble referring to the
DIAGNOSIS CHART.

3. Estimation of the causes of trouble and setting of check
items

o Referring to the Check Chart, verify the check items and
checking order for the trouble symptom.

4. Inspection of engine control module input/output signals

¢ Using the scan tool or oscilloscope, check the engine
control module input/output signals.

e |If the signals are normal, judge the sensor input/
actuator control as normal and proceed to check the
input/output signals of the next check item.

5. Inspection of MFI system component harness

e If the engine control module input/output signals are
abnormal, check the MFI system component body
harness and repair as necessary.

e After repair, check the engine control module input/
output signals again. If they are normal, proceed to
check the input/output signals of the next check item.

6. Inspection of individual MFI system components

e If the body harness is normal but the engine control
module input/output signals are abnormal, check indi-
vidual MFI system components and repair or replace as
necessary.

e After repair or replacement, check the engine control
module input/output signals again. If they are normal,
proceed to check the input/output signals of the next
check item.

7. Re-inspection and repair of trouble symptom

e If the harness inspection and individual component
inspection results are normal but the engine control
module input/output signals are abnormal, re-examine
the causes of trouble referring to the troubleshooting
hints and the checks and repairs included in other
groups.

8. Verification and prevention of reoccurrence after repair

o Perform tests to see if the same problems occur again
and make sure that the same problems will not be
repeated. .

e Remove the true causes of the trouble to prevent its
reoccurrence.

N
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Equipment side EXPLANATION AND CAUTIONS ABOUT
connector HARNESS CHECK

e The connector symbol shown is as viewed from the
terminal end of the connector inside the vehicle.

® "“SV” used as the standard value in voltage check stands for
system voltage.

6FU1216

o When checking a waterproof connector for circuit continui-
ty, be sure to use the special tool, Test Harness.
Never insert the test probe from the harness side as this
causes loss of waterproof characteristics and corrosion
may result.

There are various test harnesses and the appropriate one
for the connector being tested should be used.

Test harness

01R04 51

o If the appropriate test harness for the particular connector is
not available, the use of the Test Harness Set (MB991348)
which can be connected directly between the terminals is
recommended.

e When checking the terminal voltage with the connector
disconnected, do not insert the test probe if the check
terminal is female.

If the test probe is forced into the terminal, poor contact
may be caused.

Test harness set
(MB!991348)

e When checking an open circuit of a wire with its ends
physically separated, ground one end using a jumper wire
and check the continuity between the other end and
ground. Repair the wire if there is no continuity.

Wire

6FU1217

o When checking short-circuit to ground of a wire, open one
end of the wire and check continuity between the other end
and ground. If there is continuity, the wire is short-circuited
to ground and requires repair.

e For checking continuity, use an analog ohmmeter (or circuit
tester) as a rule.

N\

6FU1218




14A-14
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Senslor side
terminal Wire |
— —-jF—0 5v
Engine
control
module
-
6FU1219

Check engine/malfunction
indicator lamp

66FOOII

o If the sensor impressed voltage is abnormal, check the wire
for an open circuit or short-circuit to ground and repair as
necessary. If the wire is normal, replace the engine control
module and check again.

e To check the voltage, use a digital voltmeter (or circuit
tester) as a rule.

[However, use an analog voltmeter for checking the power
transistor drive voltage.]

CHECK ENGINE/MALFUNCTION INDICATOR
LAMP

Among the on-board diagnostic items, a check engine/
malfunction indicator lamp comes on to notify the driver of the
emission control items when an irregurality is detected.
However, when an irregular signal returns to normal and the
engine control module judges that it has returned to normal,
the check engine/malfunction indicator 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
check engine/malfunction indicator lamp is lit for 5 seconds to
indicate that the check engine/malfunction indicator lamp
operates normally.

ITEMS INDICATED BY THE CHECK ENGINE/
MALFUNCTION INDICATOR LAMP

Engine control module

Heated oxygen sensor

Volume air flow sensor

Intake air temperature sensor

Throttle position sensor

Engine coolant temperature sensor

Crankshaft position sensor

Camshaft position sensor

Barometric pressure sensor

Knock sensor <DOHC>

Ignition timing adjustment signal <DOHC>

Injector

EGR system <California — Non Turbo, Turbo>

Ignition coil, ignition power transistor unit <DOHC>

Caution

The check engine/malfunction indicator lamp comes on
when the line of the ignition timing adjustment terminal is
shorted to ground. Therefore, the lamp also comes on
when the ignition timing adjustment terminal is grounded
to adjust the ignition timing, but this does not show any
abnormality.

-
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CHECK ENGINE MALFUNCTION INDICATOR LAMP IN-
SPECTION

(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.

ON-BOARD DIAGNOSTIC

The engine control module monitors the input/output signals
(some signals at all times and the others under specified
conditions) of the engine control module.

When it is noticed that an irregularity has continued for a
specified time or longer from when the irregular signal is
initially monitored, passing a certain number, the engine control
module judges that an irregularity has occurred, memorizes the
diagnostic trouble code, and outputs the signal to the diagnos-
tic output terminal.

There are 23 diagnostic items, including the normal state, and
the diagnostic results can be read out with a voltmeter or scan
tool.

Moreover, since memorization of the diagnostic trouble codes
is backed up directly by the battery, the diagnostic results are
memorized even if the ignition key is turned off. The diagnostic
trouble codes will, however, be erased when the battery
terminal or the engine control module connector is discon-
nected.

The diagnostic trouble code can also be erased by turning on
the ignition switch and sending the diagnostic trouble code
erase signal from the scan tool to the engine control module.

Caution

If the sensor connector is disconnected with the ignition
switch turned on, the diagnostic trouble code is memo-
rized. In this case, send the diagnostic trouble code erase
signal from the scan tool to the engine control module or
disconnect the battery terminal (=) for 10 seconds or more,
and the diagnostic memory will be erased.

The 23 diagnostic items are provided as follows, and if plural
items are activated, they are all indicated sequentially from the
smallest code number.

Caution

The diagnostic trouble code for the ignition timing adjust-
ment signal is output when the line of the ignition timing
adjustment terminal is shorted to ground. Therefore, the
diagnostic trouble code is also output when the ignition
timing adjustment terminal is grounded to adjust the
ignition timing, but this does not show any abnormality.
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DIAGNOSTIC CHART (FAULT TREE)

Diagnostic trouble code

Diagnostic item Check item (Remedy) Memory
No. Output signal pattern
- Engine control module o Fuse
H e Harness and connector
o Ground
(Replace ECMif power +
L ground available)
12A0104
11 Heated oxygen sensor ®Harness and connector Retained
H <Except California model> | ®Heated oxygen sensor
Left bank heated oxygen sFuel pressure
sensor (front) O Injectors
L I <California> (Replace if defective.)
12A0104 elntake air leaks
12 Volume air flow sensor e Harness and connector Retained
H {If harness and connector are
normal, replace volume air flow
L sensor assembly.)
12A0104
13 Intake air temperature eHarness and connector Retained
H sensor ®Intake air temperature sensor
12A0104
14 Throttle position sensor ® Harness and connector Retained
H ® Throttle position sensor
I l | l | l | | | o Closed throttle position switch
[ ———
12A0104
21 Engine coolant ¢Hamess and connector Retained
temperature sensor ®Engine coolant
l— ‘ l ﬂ temperature sensor
12A0107
22 Crankshaft position eHarness and connector Retained
H sensor (If harness and connector
are normal, replace crank-
shaft position sensor
L assembly.)
12A0107
23 Camshaft position ®Harness and connector Retained
H sensor (If harness and connector
are normal, replace cam-
shaft position sensor.)
L
12A0107
24 Vehicle speed sensor eHamess and connector Retained
H ® Vehicle speed sensor
12A0107
25 Barometric pressure eHarness and connector nRetained
H sensor (If harness and connector
are normal, replace
barometric pressure
L sensor assembly.)
12A0107 12A010
31 Knock sensor <DOHC> ® Harness and connector Retained
H (If harness and connector
are normal, replace knock
sensor.)
L
12A0468
NOTE

Do not replace the ECM until a thorough terminal check

reveals are no short/open circuits
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Diagnostic trouble code
Diagnostic item Check 1tem (Remedy) Memory
No. Output signal pattern
36 Ignition timing eHarness and connector -
H adjustment signal
| ” ” . Hl”“l“” <DOHC>
L —
12A0105
39 Heated oxygen sensor ® Harness and connector Retained
H <Turbo other than eHeated oxygen sensor
California model> e [Fuel pressure
L Right bank heated ®|njectors (Replace if defective)
oxygen sensor (front) eintake air leaks
1270105 |<California>
41 Injector eHarness and connector Retained
H ®|njector coilresistance
T
12A0105
43 EGR eHarness and connector Retained
H <California - ® EGRthermo-sensor
Non Turbo, Turbo> ® EGRvalve
® EGRsolenoid
L — ® EGR valve control vacuum
12A0105
44 Ignition coil, ®Harness and connector Retained
H Ignition power transistor ®|gnition coil
| || || ” | “““H unit ®|gnition power transistor unit
L _ {No. 1-4 cylinder)
<DOHC>
12A0105
52 Ignition coll, ®Harness and connector Retained
Ignition power transistor ® Ignition coil
H r”"”““‘“ﬂ |'||'| unit ®|gnition power transistor unit
{No. 2-5 cylinder)
L <DOHC>
1240105
53 Ignition coil, eHarness and connector Retained
H Ignition power transistor ®|gnition coil
unit ®|gnition power transistor unit
| “ “ ” ” l ”“” (No. 3-6 cylinder)
L — | <DOHC>
12A0105
59 Left bank heated oxygen ®Harness and connector Retained
sensor eHeated oxygen sensor
H (Rear) ®Fuel pressure
l ! l <California> Injectors {Replace if defective)
L e|ntake air leaks
12A0105
61 A cable from trans- eHarness and connector Retained
H axle control module, (If harness and connector are
ﬂ for transmission normal, replace only transaxle
of torgue reduction control module.)
L signal <A/T>
12A0105
62 Induction control valve eHarness and connector Retained
H position sensor (If harness, connector and
<Non Turbo> induction control valve are normal,
<DOHC> replace air intake plenum
L — assembly.)
1240105
NOTE

Do not replace the ECM until a thorough terminal check

reveals are no short/open circuits.
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Diagnostic trouble code
N 5 e Diagnostic item Check item (Remedy) Memory
o. utput signal pattemn
69 Right bank heated eHarness and connector Retained
H oxygen sensor e Heated oxygen sensor
{Rear) eFuel pressure ) )
L sCalifornia> ® Injectors (Replace if defective)
e|ntake air leaks
12A0105
- H (Continuous) Normal state — —
12A0104
NOTE

Do not replace the ECM until a thorough terminal check reveals are no short/open circuits
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TROUBLE DIAGNOSIS QUICK REFERENCE CHART

Diagnos- Diagnostic Description Major cause Remarks

tic item (Symptoms, etc.)
trouble
ode No.

- Engine control | Trouble in engine e Engine stalls.
module control module itself e Engine cannot be

started.

11 Heated oxygen | Despite air-fuel ratio (1) Defective heated oxygen sensor | e Poor exhaust
sensor <Except [feedback control (2) Open or short circuit in heated emission purify-
California (closed loop control), oxygen sensor circuit, or ing performance
model> oxygen sensor signal connector in loose contact

voltage does not change
Left bank heated|(get lean/rich) for 30 (3) Improper fuel pressure o Poor exhaust
oxygen sensor | seconds. (4) Defective injector emission purify-
(front) (5) Air drawn in through gasket ing performance
<California> clearance, etc. e Poor startability
(6) Defective engine control module | ¢ Unstable idling
® Poor acceleration
12 Volume air flow | Engine is running, but (1) Defective volume air flow sensor | ¢ Poor acceleration*
sensor air flow sensor signal (2) Open or short circuit in volume o Improper idling
frequency is below 1 OHz air flow sensor circuit, or speed*
for 4 seconds. connector in loose contact ¢ Unstable idling*
(3) Defective engine control module

13 Intake air (1)Intake air tempera- (1) Defective intake air tempera- @ Somewhat poor
temperature ture sensor signal ture sensor driveability”
sensor voltage is above (2) Open or short circuit in intake e At high temperature:

4.5V for 4 seconds. air temperature sensor circuit, (a)Poor startability”
(2) Intake air tempera- or connector in loose contact (b)Unstable idling*

ture sensor signal (3) Defective engine control module

voltage is below

0.27V for 4 seconds

14 Throttle position | (1) Throttle position (1) Throttle position sensor e Somewhat poor

sensor sensor signal out of order or maladjusted acceleration <M/T>
voltage is below (2) Open or short circuit in o Poor driveability
0.2V for 4 seconds. throttle position sensor <AT>
(2) Idle switch is ON, circuit, or connector in poor o Engine stalls.
but throttle contact
position sensor
signal voltage is (3) Closed throttle position o Engine stalls.
above 2V. switch ON failure e Engine cannot be
(4) Short circuit in closed throttle raced.
position signal line
(5) Defective engine control module

21 Engine coolant | (1) Engine coolant tem- (1) Defective engine coolant With engine cold
temperature perature sensor signal temperature sensor e Poor startability*
sensor voltage is above 4.6V  |(2) Open or short circuit in engine e Unstable idling*

for 4 seconds. coolant temperature sensor cir- | ® Poor acceleration*
(2) Engine coolant tem- cuit, or connector in poor contact
perature sensor signal |(3) Defective engine control module
voltage is below 0.1 1 V
for 4 seconds.
(3) During engine warm-up,
engine coolant temper-
ature sensor signal
shows decrease in
engine coolant tem-
perature.
NOTE

*: Failsafe/backup function is in operation
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Jiagnostic| Diagnostic item Description Major cause Remarks
trouble (Symptoms, etc.)
code No.

22 Crankshaft (1)Cranking the engine (1) Defective crank angle sensor e Engine stalls.
position for more than four (2) Open or short circuit in crank- @ Engine cannot be
sensor seconds does not shaft position sensor circuit, or started.

cause the crankshaft connector in loose contact
position sensor signal |(3) Defective camshaft position
voltage to change sensor, or connector in loose
(go high or low). contact

(2)Abnormal crankshaft  |(4) Defective engine control module
position sensor signal
<DOHC>

23 Camshaft (1)Engine is running, (1) Defective camshaft position e Engine stalls.*
position but TDC sensor signal sensor
sensor voltage does not (2) Open or short circuit in camshaft

change (get high/low) position sensor circuit, or
for 4 seconds. connector in loose contact
(2)TDC sensor signal (3) Defective crankshaft position
pattern is abnormal. sensor, or connector in loose
<DOHC> contact
(4) Defective engine control module
24 Vehicle speed With the engine in (1) Defective vehicle speed sensor |When the vehicle is

sensor

accelerated operation
at an engine speed of
over 3,000 rpm, the
vehicle speed sensor
signal voltage does not
change (go high or low).

(2) Open or short circuit in vehicle
speed sensor circuit, or
connector in loose contact

(3) Defective engine control module

stopped with the
engine in decelerated
operation, the engine
might stall.

25 Barometric (1) Barometric pressure (1) Defective barometric e Unstable idling*
pressure sensor signal voltage pressure sensor ® Poor acceleration*
sensor is above 4.5V for (2) Open or short circuit in baro- e Poor startability”

4 seconds. metric pressure sensor circuit,
(2)Barometric pressure or connector in loose contact

sensor signal voltage |(3) Defective engine control module

is below 0.2V

for 4 seconds.

31 Knock Abnormal knock (1) Defective knock sensor ® Poor acceleration*
sensor sensor signal voltage (2) Open or short circuit in
<DOHC> knock sensor circuit, or

connector in loose contact
(3) Defective engine control module

36 Ignition timing Ignition timing adjustment (1) Ignition timing adjustment signal | e Poor acceleration
adjustment signal line short-circuited line short-circuited to ground e Overheated engine
signal <DOHC> to ground (2) Defective engine control module

39 Heated oxygen |Air-fuel ratio closed loop |(1) Defective heated oxygen sensor |e Poor exhaust
sensor <Turbo |control is in effect but (2) Open or short circuit in heated emission purifying
other than heated oxygen sensor oxygen sensor circuit, or performance*
California signal voltage does not connector in loose contact
model> change (air-fuel mixture

lean/rich). (3) Improper fuel pressure o Poor exhaust
Right bank (4) Defective injector emission purifying
heated oxygen (5) Air drawn in through gasket performance*
sensor (front) clearance, etc. o Poor startability
<California> (6) Defective engine control module |e Unstable idling
® Poor acceleration
41 Injector Injector is not driven (1) Defective injector o Poor idling

for more than four
consecutive seconds
during engine cranking
or idling operation.

(2) Open or short circuit in injector
circuit, or connector in loose
contact

(3) Defective engine control module

® Poor acceleration
e Poor startability
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Diagnos- | Diagnostic item Description Major cause Remarks
tic (Symptoms, etc.)
trouble
code No.

43 EGR <California With the engine {1} EGR valve does not open. e Poor exhaust
-Non Turbo, running after warmup, (2) EGR valve control negative ® emission purifying
Turbo> EGR amount too small pressure too low performance*

EGR temperature sensor |(3) Defective EGR control solenoid
signal voltage too high) valve
(4) Defective EGR temperature
sensor
(5) Open or short circuit in EGR
temperature sensor circuit, or
connector in loose contact
(6) Defective engine control module

44 Ignition coil and |With the engine running, |(1) Defective ignition coil e Unstable idling*
ignition power  |no ignition signal is input |(2) Open or short circuit in primary | ® Poor acceleration*
transistor (except in cases where ignition circuit, or connector in e Poor startability”
unit for 1-4 no ignition signal is input loose contact
cylinders to all the cylinders) (3) Defective ignition power
<DOHC> transistor unit

(4) Defective engine control module

52 Ignition coil and |With the engine running, |(1) Defective ignition coil e Unstable idling*
ignition power no ignition signal is input |(2) Open or short circuit in primary | ® Poor acceleration*
transistor (except in cases where ignition circuit, or connector in e Poor startability”
unit for 2-5 no ignition signal is input loose contact
cylinders to all the cylinders) (3) Defective ignition power
<DOHC> transistor unit

(4) Defective engine control module

53 Ignition coil and |With the engine running, |(1) Defective ignition coil e Unstable idling*
ignition power no ignition signal is input | (2) Open or short circuit in primary | ® Poor acceleration*
transistor (except in cases where ignition circuit, or connector in e Poor startability”
unit for 3-6 no ignition signal is input loose contact
cylinders to all the cylinders) (3) Defective ignition power
<DOHC> transistor unit

(4) Defective engine control module

59 Left bank Engine warm-up has been|(1) Failure of oxygen sensor e Decrease of exhaust
heated oxygen |completed, but oxygen (2) A break or short in oxygen gas purification
sensor (Rear) sensor singal voltage does sensor circuit or poor contact of performance*
<California> not rise above 0.1 V. connectors

(3) Failure of engine control module

61 A cable from With the engine running, |(1) “Reduce torque” request signal | ¢ Somewhat poor
transaxle control |the “reduce torque” line short-circuited gearshift feeling*
module, for trans-|request signal voltage (2) Defective transmission control
mission of torque|from the control module module
reduction signal [remains low for several (3) Defective engine control module
<A/T> seconds.

62 Induction control Even if the variable (1) Defective induction control ® Poor acceleration

valve position
sensor
<DOHC — Non
Turbo>

induction control servo
motor is driven several
times, the induction cont-
rol valve does not reach
the target position

(opening).

valve position sensor

(2) Open or short circuit in induction
control valve position sensor
circuit or connector in loose
contact

(3) Defective variable induction
control motor (DC motor)

(4) Open or short circuit in induction
control motor (DC motor)
circuit, or connector in loose
contact

(5) Defective engine control module
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Diagnos- | Diagnostic item Description Major cause Remarks
tic (Symptoms, etc.
trouble ‘
code No.
69 Right bank Engine warm-up has been|(1) Failure of oxygen sensor e Decrease of exhaust
heated oxygen |completed, but oxygen (2) A break or short in oxygen gas purification
sensor (Rear) sensor signal voltage does sensor circuit or poor contact performance*
<California> not rise above 0.1 V. of connectors
(3) Failure of engine control module

LIST OF FAIL-SAFE/BACK-UP FUNCTIONS

When the failure of a major sensor is detected by the on-board diagnostics, the preset control logic provides
controls to assure safe operation of the vehicle.

Trouble item Controls to be provided in the event of trouble

Volume air flow | (1) Based on throttle position sensor (TPS) signal and engine speed signal (crank angle sensor signal)
sensor basic driving time of injectors and basic ignition timing is read from the preset map.
(2) Idle air control motor fixed at predetermined position, and no idling speed control achieved

Intake air tem- Controls provided on the assumption that intake air temperature is 25°C (77°F)
perature sensor

Throttle position | No additional fuel injection provided on the basis of throttle position sensor signal at acceleration
sensor (TPS)

Engine coolant Controls provided on the assumption that engine coolant temperature is 80°C (176°F)

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

Camshaft (1) Fuel injected into the cylinders in the order 1-2-3-4-5-6 with irregular timing

position sensor (Provided that no No. 1 cylinder top dead center position has been detected since the

ignition switch was placed in the ON position)

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

Barometric Controls provided on the assumption that barometric pressure is 101 kPa (760 mmHg) (sea level)
pressure sensor

Knock Ignition timing is changed from that for premium gasoline to that for regular gasoline.
sensor <DOHC>

Ignition coil and | Fuel cut for cylinders whose ignition signal is abnormal
ignition power
transistor unit
<DOHC>

Communication | No ignition timing retard control (overall engine-transmission control) achieved when transmission
line with speeds are changed

transmission
control module
<A/T>

Heated oxygen No air-fuel ratio closed loop control achieved
sensor (front)
<All models>

Heated oxygen | Only signals of oxygen sensor (front) installed upstream of catalyst are used, and the air-fuel ratio
sensor (Rear) feedback control (closed loop control) is not performed.
<California>
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Scan tool
(MB991502)

20F0164

AN

7FU1468

Check engine/malfunction
indicator lamp

68F0011

READ OUT OF DIAGNOSTIC TROUBLE CODE
Precautions for Operation

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

(2) Diagnostic item is erased if the battery or the engine control
module connector is disconnected. Do not disconnect the
battery before the diagnostic result is completely read.

(3) Be sure to connect or disconnect the scan tool with the
ignition switch turned off. If the scan tool is disconnected
with the ignition switch placed in the ON position, ABS
diagnostic trouble code may be stored and ABS warning
lamp turned on.

When using the scan tool

Caution
Connection and disconnection of the scan tool should
always be made with the ignition switch in the OFF
position.

(1) Connect the scan tool to the data link connector.

(2) Turn the ignition switch to ON.

(3) Take a reading of the diagnostic output.

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

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

(6) Erase the diagnostic trouble code.

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

When using the check engine/malfunction indicator lamp

(1) Using the special tool (Diagnostic Trouble Code Check
Harness), ground the diagnostic test mode control terminal
(terminal 1) of the data link connector.

(2) Turn the ignition switch to ON.

(3) Read the diagnostic output by blinking of the check
engine/malfunction indicator lamp.

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

(5) Erase the diagnostic trouble code by the following proce-
dure.

(1) Turn the ignition switch to OFF.

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

(3) With the engine warmed up, idle the engine for approx.
10 minutes.

(@) Turn the ignition switch to ON and take a reading of the
diagnostic output to check if a normal code is output.
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Diagnostic result indication method when check engine/malfunction indicator lamp is used

Typical blinking, made while diagnostic Blinking when condition is
trouble code is output normal

In case of diagnostic trouble code No.24

1 5second 0 5 second

l 1 [”[— 1—1— 0 5 second
Light Light l
comes comes
oL OTHUUL SRNnnnnn
Light - Light

goes L Pause time The number L The number | goes

out 3 seconds of tens o — out
Positional of units

segnentation
2 seconds

05 second

6FU2060 6FU2061

NOTE

Other diagnostic items are also output by lamp blinking corresponding to the same code number as when scan tool is
used.

Diagnosis by DIAGNOSTIC TEST MODE Il (INCREASED
SENSITIVITY)

(1) Using the scan tool, changeover the diagnostic test mode
of the engine control module to DIAGNOSTIC TEST MODE
[l INCREASED SENSITIVITY).

(2) Road test the vehicle.

(3) Read the diagnostic trouble code in the same manner as
“READ OUT OF DIAGNOSTIC TROUBLE CODE” and repair
the malfunctioning part.

(4) Turn off the ignition switch once. Then turn it ON again. '
NOTE
Turning OFF the ignition switch will cause the engine
control module to changeover the diagnostic test module
from the diagnostic test mode Il to the diagnostic test
mode .

(5) Erase the diagnostic trouble code.
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CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

14A-25

Problem Starting Idling stability Driving Stopping |Reference page
symptoms = — (14A7)
e Ee] (—-3 - P —
9] ST ¢ cEl o5 [ S Q< o) ™ =z =
Se|lagE |26l 52 £ |= c .2 c O] g 3] @ @
] =5 | 285|55| 8» 21382 8% =] @ S 2 52
Check items 25| L% |[T2|ET| 0 |ZHh|as| & » % < =]
Power supply and ignition switch-l1G ©O) 77%!, 174%2
Engine control module power ground @ 80*!, 177%?
Fuel pump ®B 0o S| on) (O] 811, 178*2
Volume air flow sensor a3 a2 ® [5|® (5] @ (4] 84*1, 183*2
Intake air temperature sensor ® @ (9] @ (2] 87*!, 186*2
Barometric pressure sensor @ D) an ® [3] 90*", 188*?
Engine coolant temperature sensor B 1@® 5|0 ® (5] @ [4] ® (3] 92*1, 190*?
Throttle position sensor ® (9] ® B|@® @ 95%1, 192*2
Closed throttle position switch ® B{® 2@ [4] 98*1, 194*2
iCamshaft position sensor ® Bl @[] @ (2] 100*", 196*2
Crankshaft position sensor ® (8] 3] ® ® 3] 88*!, 198*2
Ignition switch-ST <M/T> @[] ®I4 109%!, 201*2
Ignition switch-ST and Park/Neutral @ ® [4] ) 110%", 202*2
position switch <A/T>
Vehicle speed sensor ® ® 112%1, 204%2
Power steering pressure switch ® 114%, 208*2
Air conditioning switch and compressor @ 116*', 209*?
clutch relay
Knock sensor <DOHC> O 118*!, 210*2
Electrical load switch <DOHC> ® 120*1, 212*?
Fan motor relay ® a 122%1, 213*2
Induction control valve position @ [4]1® [8] 124%', 216*?
sensor <DOHC —Non Turbo>
Heated oxygen sensor 128*1, 220*2
Injectors @F |@n ®E|e e 1o ® ® 13641, 2272
JIdle air control motor @ (5] | [] B1® (2] ® 141%), 232*2
({stepper motor type)
lignition coil and ignition power @ B (P) ©) ® [5] 146*", 233*2
ttransistor
tEvaporative emission purge solenoid 153*1, 237%?
IEGR solenoid @ ® (8] @ (3 165*1, 238*2
<California — Non Turbo, Turbo> .
[Fuel pressure solenoid <Turbo> ® ® (&) @ [4] 239*2
Turbocharger waste gate control solenoid ® [5] 243%2
<Turbo>
sActive exhaust control unit <Turbo> ® 6] 245*2
Wariable induction control motor ® 6@ 1657%1, 246*2
{{DC motor) <DOHC — Non Turbo>
. Anti-lock braking signal <Turbo> @ 247*?
|Engine and transaxle total control [6]|® (5] 169*", 248*2
signal <A/T>
Fuel pressure | | ® ||@ (4] @ [6]|® B]|® [B]|®@ | @ [2) | 162*1, 251%2'

C: Warm engine {number inside indicates check order)

: Cold engine {number inside indicates check order)

*1: SOHC, tederal — Non'| urbo, L3nada — Non 1"urto

*2: California = DOHC Non Turbo, Turbo
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PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

ltems Symptom
Won't start The starter is used to crank the engine, but there is no combustion within the cylinders,
> (no initial combustion) and the engine won't start.
E Fires up and dies There is combustion within the cylinders, but then the engine soon stalls.
w
Hard starting Engine starts after cranking awhile
Hunting Engine speed doesn’'t remain constant; changes at idling.
> | Roughidle Usually, a judgement can be based upon the movement of the tachometer pointer, and the
= vibration transmitted to the steering wheel, shift lever, bedy, etc.
Q2 This is called rough idling:
w
2 | Incorrectidle speed The engine doesn't idle at the usual correct speed.
= Engine stall Die out The engine stalls when the foot is taken from the accelerator pedal,
Die out regardless of whether the vehicle is moving or not. _
Pass out Pass out The engine stalls when the accelerator pedal is depressed or while
itis being used.
Hesitation “Hesitation” is the delay inresponse of the Hesitation
Sag vehicle speed (engine rpm) that occurs Normal
when the accelerator pedalis depressed
in order to accelerate from the speed at 3 i
which the vehicle is now traveling, or 2 | Initial .
a temporary drop in vehicle speed o | accelerator 7
(engine rom) during such acceleration. _g pedal v K
Serious hesitation is called “sag”. = | depression oy
(] / 4
> . ’ \
Vs
P Sag
Time 1FU0228
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.
Stumble Engine rpmincrease is delayed when the b
2 accelerator pedal is initially depressed for
= acceleration from the stopped condition.
a - Normal
[}
8 Initial
@ | Initia
% accelerator /,,
£ | pedal /
o depression ;
o
dling T Stumble
Time 1 FU0224
Shock The feeling of a comparatively large impact or vibration when the engine is accelerated or
decelerated.
‘ Surge This is slight acceleration and deceleration feel usually at steady light throttie cruise
must notable under hight loads.
Knocking A sharp sound like a hammer striking the cylinder walls during driving and which adversely
affects driving.
'gu o |Run-on {Dieseling) Also called dieseling, thisis a continued operation of the engine after the ignition switchis
s turned off.
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CIRCUIT DIAGRAM <SOHC>
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CIRCUIT DIAGRAM <SOHC> (CONTINUED)
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CIRCUIT DIAGRAM <Turbo> (CONTINUED)

MF]
RELAY
\74
[0 4
)
7 V-
I
1
t
]
§
i
) ) - eg
FUEL EVAP EGR
| PRESSURE % PURGE
g XE SOLENOID X SOLENOID X SOLENOID
il
E 11 a-71 1] Aa-20 11 a-21
‘ s
0g
5 ] o Gl
]
1
]
1
R e e S amE e
3 1
. = x4
. 3 S
& & &

/1
I

%

LU

TC WASTE
1 ENai D

- A-70
4]

G NE

= m| -~
 / & m o T
MAGNETIC o) af
CLUTCH
‘1 B-38 4 |5 17 |5 |1
D [v N2 4 pZ \7]
GT79
wp\gm & DATA LI NK CONNECTCR
POWER STE =
ReL ERING




MULTIPORT FUEL INJECTION — Troubleshooting

14A-57

CIRCUIT DIAGRAM <Turbo>

(CALIFORNIA)

KX35-AC-R0O505-N4C

STARTER
FUSI BLE LINK ® BAT. [ERY RELAY
m
=|, Aol 7
J/B c-68 |1 L
DEDICATED
® FUSE ® ®@ O
15A 10A 20A 15A
Y1 o7 Y2 Y2 Y1 c-70
E-83 = o @
= > AN 1
x| sl Y|l e > o
@ mi 0‘1\2 \] g a
© —
vV
E-7% éﬁﬁ% & § S {3 A67
000000
e R 980002
i A-11X
v m -
nae0 % ,
Y m
a o eV
d: -
=
s8]
[a]
¥
c-29 |8
ielalla]L IS8l 718]
e et e e VOLUME
Al'R m a
FLOW ‘ =
SENSOR e e T
‘@7 . X «
4 8 7
| b L | Beay
--------- g N
o OFF”{ON on1orF | [if2]a]s
[ae] e =]
> & [ of2 Y3 B 15 11
5 I ol gl o i
= : ¢ gl o 2 g%
) = ° o i v =
& o v - = @
I m m
Ty Te]
[8}] a
=54 |a1___ so.. [nE=537as 12 €53 fs8  £-53)8 (=54 |e2
a 4
& % 4 E}‘ %4
2
il S NEE=<0| NEES
Pl (-3 leltelshoini £-53 [k %‘




14A-58 MULTIPORT FUEL INJECTION — Troubleshooting

CIRCUIT DIAGRAM <Turbo> (CONTINUED)
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CIRCUIT DIAGRAM <Turbo> (CONTINUED)
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CIRCUIT DIAGRAM <Turbo> (CONTINUED)
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7FU0934

SERVICE ADJUSTMENT PROCEDURES

BASIC IDLE SPEED ADJUSTMENT

NOTE

(1) The basic idle speed has been factory-adjusted with the
engine speed adjusting screw and does not normally
require adjustment.

(2) If adjustment has been disturbed, or if the idle speed is too
high or it drops owing to application of air conditioning load
to the engine, perform the following step to make adjust-
ment.

(3) If the adjustment is required, first check that the ignition
plug, injector, idle air control motor, and compression
pressure are normal.

(1) Before starting the inspection and adjustment procedures,
set the vehicle in the following conditions:
e Engine coolant temperature: 80 to 95°C (176 to 205°F)
e Lights, electric cooling fan, accessories: OFF
e Transaxle: Neutral (P range on vehicles with automatic

transaxle)

e Steering wheel: Straightforward position

(2) Connect the scan tool to the data link connector (white).

NOTE
The connection of the scan tool grounds the diagnostic test
mode control terminal.

(3) If not using the scan tool, proceed as follows:

() Install a paper clip to the 3-pin connector from the
harness side as shown in the illustration. Do not
disconnect the connector. <SOHC>

(1) Insert a paper clip into the I-pin blue connector as
shown in the illustration. <DOHC>

(2 Connect a primary-voltage-detecting tachometer to the
paper clip.
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(3) Use the special tool (Diagnostic Trouble Code Check
Harness) to ground the diagnostic test mode control

terminal (terminal (1)) of the data link connector (1 6—pin).\)

(4) Remove the waterproof female connector from the ignition
timing adjusting connector (brown).

(5) Using a jumper wire, ground the ignition timing adjusting
terminal.

(6) Start the engine and run at idle.
(7) Check the basic idle speed.

Basic idle speed: 700 = 50 rpm

NOTE S
1. The engine speed may be low by 20 to 100 rpm while \/

the vehicle is new [distance driven approx. 500 km (300
miles) or less], but no adjustment is necessary.

2. If the engine stalls or speed is low despite a sufficient
distance driven [approx. 500 km (300 miles) or morel, it
is probably due to deposits on the throttle valve. In this
case, clean the throttle valve. (Refer to P.14A-65.)

3. The tachometer should read 1/3 of the actual engine
speed. This means that the actual engine speed is the
tachometer reading multiplied by 3.

(8) If the basic idle speed is out of specification, adjust by
turning the engine speed adjusting screw.

NOTE

If the idle speed is higher than the standard value even with
engine speed adjusting screw fully tightened, check to see
if there is evidence of the closed throttle position switch
being moved. If the closed throttle position switch seems
to have been moved, adjust it. If it does not seem to have
been moved, there may be a leak caused by deteriorated
fast idle air valve (FIAV). In such a case, replace the throttle
body.

(9) Turn the ignition switch OFF.

(10)When the scan tool has not been used, remove the jumper
wire from the diagnostic test mode control terminal.

(1 NRemove the jumper wire from the ignition timing adjusting .
terminal and replace the connector back again.

(12)Start the engine again and run at idle for 10 minutes to
make sure that the engine runs at proper idle speed.
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TPS connector

Jumper wire

7FU0629

THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING

(1) Start the engine, warm it up until engine coolant tempera-
ture rises to 80°C (176°F), and stop the engine.

(2) Disconnect the air intake hose at the throttle body side.

(3) Put a plug in the inlet of bypass passage in the throttle
body.

Caution
Never allow cleaning agent to flow into the bypass
passage.

(4) Spray cleaning agent from the intake port of the throttle
body to the valve and leave as it is for 5 minutes or so.

(5) Start the engine and race it several times. Then, run it idle
for approx. one minute.

NOTE

If the engine idle speed becomes unstable (and fails in the
worst case) after plugging the bypass passage, run the
engine with the throttle valve slightly opened.

(6) If the deposit cannot be removed from the throttle valve,
repeat steps (4) and (5).

(7) Disconnect the plug from the inlet of the bypass passage.

(8) Install the air intake hose.

(9) Use a scan tool.to erase the diagnostic trouble code or
disconnect the battery ground cable for more than 10
seconds and then connect it again.

(IO)Adjust the basic idle speed (speed adjusting screw). (Refer
to P. 14A-63.)

NOTE

If the engine hunts while it is idling after adjustment of the
basic idle speed, disconnect the negative cable from the
battery terminal for more than 10 seconds and then idle the
engine again.

ADJUSTMENT OF CLOSED THROTTLE POSITION
(SWI'I)'CH AND THROTTLE POSITION SENSOR
TPS

(1) Disconnect the throttle position sensor connector.

(2) Using jumper wires, connect an ohmmeter across terminal
(3 (closed throttle position switch) and terminal (4) (sensor
ground) of the throttle position sensor.
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Throttie
lever

speed
adjusting
screw

\
7FU0930

Terminal (2)
(sensor output)

MB991348

Terminal @)
(sensor ground)

Throttle
position sensor
7FU063C

(3) Insert a 0.65-mm {.025 in.)-thick feeler gauge between the
fixed SAS and throttle lever.

(4) Loosen the throttle position sensor mounting bolts and turn
the throttle position sensor body fully counterclockwise.

(5) In this condition, check that there is continuity across
terminals (3) and @).

(6) Slowly turn the throttle position sensor clockwise until you
find a point at which there is no continuity across terminals
(® and (@). Then, tighten the throttle position sensor
mounting bolt securely.

(7) Connect the throttle position sensor connector.

(8) Connect the scan tool to the data link connector (white).
(9) If not using the scan tool, proceed as follows:

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

(@ Connect a digital voltmeter between the throttle posi-
tion sensor terminal (2) (sensor output) and teminal ()
(sensor ground).

(10)Turn the ignition switch ON (but do not start the engine).
(11)Check the throttle position sensor output voltage.

Standard value: 400 — 1,000 mV
(12)If the voltage is out of specification, check the throttle
position sensor and associated harnesses.

(13)Remove the feeler gauge.
(14)Turn the ignition switch OFF.

)

o
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/

(/\

e

ALV\} 7FU0933

ADJUSTMENT OF FIXED SAS

NOTE

(1) The fixed SAS has been factory-adjusted. Never
attempt to move it.

(2) Should it be out of proper adjustment, adjust by
following the procedure given below.

(1) Sufficiently slacken the accelerator cable.

(2) Loosen the lock nut on the fixed SAS.

(3) Sufficiently loosen the fixed SAS by turning it counterclock-
wise to fully close the throttle valve.

(4) Tighten the fixed SAS slowly to find a point at which it
contacts the throttle lever (where the throttle valve starts
opening). From that point, tighten the fixed SAS further 1 V4
turns.

(5) Holding the fixed SAS to prevent it from turning, tighten the
lock nut securely.

(6) Adjust the accelerator cable tension. (Refer to P.14F-3.)

(7) Adjust the basic idle speed. (Refer to P.14A-63.)

(8) Adjust the closed throttle position switch and throttle
position sensor (TPS). (Refer to P.14A-65.)
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ON-VEHICLE INSPECTION OF MFI COMPONENTS <SOHC, Federal-

Non Turbo, Canada-Non Turbo>

COMPONENT LOCATION
<SOHC>

Name Symbol Name Symbol
Air conditioning relay 0 Ignition coil (ignition power transistor) M
Air conditioning switch G Ignition timing adjusting terminal Q
Camshaft position sensor and crankshaft D Injector K
position sensor
Check engine/malfunction indicator lamp P Multiport fuel injection (MFI) relay N
EGR solenoid <California> \ Diagnostic output terminal and diagnostic R
test mode control terminal
EGR temperature sensor <California> T Park/Neutral position switch <A/T> \
Engine control module S Power steering pressure switch H
Engine coolant temperature sensor B Throttle position sensor (with built-in closed C
throttle position switch)
Evaporative emission purge solenoid U Variable air intake control servo (DC motor) J
(with built-in air intake control valve position
sensor)
Heated oxygen sensor E | Vehicle speed sensor (reed switch)
Idle air control motor (stepper motor) L Volume air flow sensor (with built-in intake air A

temperature sensor and barometric pressure
sensor)

NOTE

The “Name” column is in alphabetical order.

-
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QN

n ' Volume air flow sensor B
(with built-in intake air
/z\ Fp»———— temperature sensor and

; barometric pressure sensor)
EE]
EE \ Dy .
' / / Engine coolant
temperature se
! ' | gr
7FU0941 /J7FU0784

c e B -
— Camshaft position sensor and
sensor crankshaft position senso ,

(with built-in closed / CAYe
throttle position
switch)

j

/  7FU1026

|E><Federal, Canada> i
Heated oxygen /:#) Ri r’q bank W
: ight bank ~
sensor ‘ | heated oxygen
<o

= Leftbank -
heated oxygen
[ /sensor (front)

sensor (front)
U

A Right bankﬂl ~——
heated oxygen D -
/ sensor (rear] o (oo
2] . |
" rrvorse 1057 7rusaso

- Vehicle speed sensor | —a—T= )
o i sl
: switch

68F0012

- // : H Park/neutral position] | £
Power steering ) - i

—switchr ~—== N
pressure switch * ;

7FLINT7RA
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Va_riable(air intake control servo
(with built-in air intake control
valve position sensor)

B

N

7FUO079(

Idle air control motor
(stepper motor)

7FU0792

MFI relay

7FU0927

= o B2
Q,
X1000rmin

68F0012

T

Diagnostic output terminal
and diagnostic test mode
control terminat 16F0498

0

" Injector

Ignition coll _
{Ignition power transistor)

-7FU0793

ol \'em——\

Air conditioning

16F0030

Ignition timing
adjusting terminal

i

ngine control module

//// 16F0292
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Il <California>

7FU1010

Al <California> Qﬁ
I @

EGR solenoid

i ]
g 14’. "
Al

,
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<DOHC>
Name Symbol Name Symbol
Air-conditioning relay 0 Ignition coil (ignition power transistor) M
Air-conditioning switch G Ignition timing adjusting terminal Q
Camshaft position sensor \ Injector K
Check engine/malfunction indicator lamp P Knock sensor T
Crankshaft position sensor D Multiport fuel injection {MFI) relay N
Diagnostic output terminal and diagnostic R Park/Neutral position switch <A/T> I
test mode control terminal
Engine control module S Power steering pressure switch
Engine coolant temperature sensor B Throttle position sensor (with built-in closed C
throttle position switch)
Evaporative emission purge solenoid U Variable induction control motor (DC motor) J
{with built-in induction control valve position
sensor)
Heated oxygen sensor E Vehicle speed sensor
Idle air control motor {stepper motor) L Volume air flow sensor (with built-in intake air A

temperature sensor and barometric pressure
sensor)

NOTE

The “Name” column is in alphabetical order

AN 2

e

7FU1003




Volume air flow sensor
— (with built-in intake air
= [ ——— temperature sensor and

~ barometric pressure sensor

Engine coolant
temperature senso -

0/

7FU0638

throttle position
switch) “
|

N
7FU0941
Throttle position
- sensor
{with built-in closed [ —

/ Crankshaft
~~ position sensor

7FU1308

sensor

E Heated oxygen
\\

n Vehicle speed sensor
(reed switch,)

2=

==

————— Air conditioning switch

68FO0MH

Power steering
pressure switch

WO

Park/neutral Y
position
switch

Variable air intake control servo
DC motor) (with built-in air intake
>ontro!l valve position sensor) -

/////\

e

7FU080z’
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Injector

. -~ 7FU0803

Ignition coil
(Ignition power transistor)

7FU0648

gl \\m—
Air .conditioning \

16F0030

7
Ignition timing !

adjusting terminal —

Engine control
module
/ 16F0292

{dle air control motor
(stepper motor)

7FU0927

68F0011:

ﬂDiagnostiC output terminal and

diagnostic test mode control terminal

16F0498

" Knock sen

sor
t

(
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14A-75

T Camshaft position sensor

Evaporative emission
purge solenoid

>/
P /'
~ [/ [/ 7Fui009 //\

7FU1309
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N
Scan tool
(MB991529)  20Fo0164

COMPONENTS INSPECTION PROCEDURE
USING SCAN TOOL

(1) Check by the data reading and actuator test function. If any\__J
abnormality is found, check the body harness, components,
etc. and repair as necessary.

(2) After repair, check again-with the scan tool to make sure
that the input and output signals are now normal.

(3) Erase the diagnostic trouble code in memory.

(4) Disconnect the scan tool.

(5) Start the engine and perform running test, etc. to make
sure that the troubles have been corrected.
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POWER SUPPLY (MFl relay) AND IGNITION SWITCH-IG

Battery
Ignition I'|'|','|'}:|° . switch [1G]
———]
® Equipment side
= connector
s2
&
1]2]3] 4]
516(7]s
4 8
mllzlly L (A Harness side
/ —% connector
16F0292 T
<, %’
13 wb 5
L
~ M4 lal2]1
{ 87|65
| 5EL1800
I 108 62
12 25
] Y Y v Engine control
/ / module
Power Power
7FU0927 9—3
1FU0807
( / Engine control module connector
0 et i B =Y S S i o o o P e i
[ e = i e S o o o N e i g e
7FU0653

OPERATION

o While the ignition switch is on, battery power is supplied to the engine control module, the injector, the
volume air flow sensor, etc.

o When the ignition switch is turned on,, the battery voltage is applied from the ignition switch to the engine
control module, which then turns ON the power transistor to energize the MFI relay coil. This turns ON
the MFl relay switch and the power is supplied from the battery to the engine control module through the
MFI relay switch.

INSPECTION
Using Scan Tool

Function Item No. Data display Check condition Standard value ]
Data reading 16 Engine control module Ignition switch: ON B+
power voltage
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HARNESS INSPECTION

6AF0050

1 Engine control Measure the ignition switch (IG) ter-
module harness | minal input voltage.
side connector | ¢  Engine control module connector:
— Disconnected OK —> |2
— - Repair the
Ignition switch Voltage (V) | harness.
{Ignition
E5a) OFF 0 -1 % > switch - [63)
or check the
| ON B+ ~ ignition
S switch
= 0110427
2 Harness Measure the power supply voltage of
%:Ie . the MFI relay.
connector .. .
e |Ignition switch: OFF
3%@ e MFI relay connector: ~> 3
! Disconnected
L Voltage (V) Repair the
- harness.
B+ (Battery —
@(4]. @8]
1FU0808
3 Engine control || check for an open-circuit, or a short-
mgdU'e harntess circuit to ground, between the engine
Harness side connector | control module and the MFI relay.
® side connector e Engine control module connector: OK —> |4
P EE Disconnected
312 .
IT:TIS 5] o MFI relay connector: Discon-
nected Repair the
- harness.
— (@/6] - i8]
1FU0809
4 Engine control | Check for an open-circuit, or a short-
module harness | circuit to ground between the engine
side connector | control module and the MFI relay.
e MFI relay connector: Discon- —_—>
nected E !
Il‘;3 21 e Engine control module connector:

& J 6|8 Disconnected Repair the
) Harness harness.
side connector ﬁ®l_

U

5|

[4(3]2
EEE

@® Harness
side connector

6AF0051

Measure power voltage to the
actuator.

o MFI relay connector: Connected
e Engine control module connector:

Connected
Engine Voltage (V)
Cranking 8V or higher
Racing B+

TIEE]

AN

Replace the
MFlrelay
or defective
engine

control mod-
ule
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9FU0010

9FUO0018

——————

9FU0019

MFI RELAY INSPECTION

(1) Remove the MFI relay.
(2) Check for continuity between MFI| relay terminals.

l Terminal No. Continuity |
5 -7 Conductive (approx. 90 Q)
6 -8 Conductive (only one direction)

(3) Using jumper wires, connect terminal (7) of MFI relay to
battery @ terminal and terminal (8) of MFI relay to battery ©
terminal.

Caution
If jumper leads are not connected properly the relay will
be damaged.

(4) Connecting and disconnecting the jumper wire to battery ©
terminal, measure the voltage at terminal (1) of the control

relay.
Jumper wire Voltage
Connected B+
Disconnected ov I

(5) Using jumper wires, connect terminal of MFI relay to
battery @ terminal and terminal (6) of MFI relay to battery ©
terminal.

(6) Connecting and disconnecting the jumper wire to battery ©
terminal, check the continuity across terminals @and @) (or
(3) and (@) of the MFI relay.

Jumper wire Continuity across Continuity across
terminals 2 and 4 terminals 3 and 4
Connected | Conductive (0 Q)‘ Conductive (0 9)1
Disconnected Nonconductive Nonconductive
(0 ) (o Q)

I I

(7) Replace the MFl relay if any defect is evident.
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ENGINE CONTROL MODULE POWER GROUND

Engine control module i \)

module
A1RFN29° —

01A0101

Engine control module connector

A 2 0 o

(ot s |on|osfalao || o

[~

h
158 ¥
€%
4
5
9
L
8
[
ag [
19 h

© e rofw,

20

[slis]lallallalle]
N

e
€9
9
G
1]
1
2

{3 ’a-ﬂl\_\v\A:nmc
oo slo|o

7FU0653

OPERATION
Grounds the engine control module
TROUBLESHOOTING HINTS

If the ground wire of the engine control module is not connected securely to ground, the module will not \) ‘
operate correctly.

HARNESS INSPECTION

1 Check for continuity of the ground
circuit.
" e Engine control module connector:
Disconnected —t>
Repair the
harness.
Eng(]inra Cﬁntrol —> {13 - Ground:
imodule haness _ !
1 side connector (26l - Ground,
} 01P0150 |
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FUEL PUMP
” AT
L/ / \Fuelpump e

o

check terminal
\ v

W\

/ \ Fuel pump connector
e 03F000

Ignition switch [IG]

@ Harness side
connector

| ; MFHilely Equipment side
i i connector
2 ® Egour:ﬁgwsgg sie N/ Harness side
| S2 q 1 @@ connector
r]2[3]4; mp 000
5(6/7/8 @

2
C 1o

(3f2)1)
Engine control © (I::rl]Jee(I:kputrgr[r)ninal = 06¢
module 8 SEL1603
7FU1360

Engine control rnodule connector

= oL

16 f
25 j
g
g
]

N

o s |otef-jele| SR 6

oolojojolo
= [rojw (s foloy

03

=
©o|o

S1T11407

R
=)
@
)
o

1.
8

FE]
59
L
8
[
0

o
alo|of

[34

njno|~|m|ojo| |

11

21
€
[

7FU0653

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 is running, the engine control module turns the power
transistor ON to supply power to the MFl relay coil. This causes the MFI relay switch to turn ON, and
b current is supplied from the ignition switch via the MFI relay switch to drive the fuel pump.
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INSPECTION
Using Scan Tool

Function Item No. Drive Check condition Check content Normal state
Actuator test 07 Fuel pump is | e 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

sound near fuel tank

Operating sound is
heard

HARNESS INSPECTION

\

AN

w’
Fuel pump
y check terminal | o

5

\

7FU0953

Check the fuel pump.

Apply battery voltage to the
checking terminal and operate the

pump.

32@%
51514

Harness side
connector

7FU0954

Check the ground circuit of the fuel

pump.

e Fuel pump connector: Discon-
nected

oK
oK
oK
oK

- |3

Repair the

harness.
— (@2

Ground)

Harness side
connector

7FU0955

Check for continuity between the fuel
pump and the checking terminal.

e Connector: Disconnected

R (R

— lij

Repair the
—_ harness.

(@®1]-©1)

4.3\2

il.
8765

@ Harness side
connector

9FU0024

Check for continuity between the fuel
pump checking terminal and the MFI
relay terminals,

e MFI relay connector: Discon-
nected

e Fuel pump connector: Discon-
nected

R (R

—> |5

Repair the
harness.

T @1- 01
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)]
o~

[8]7

@ Hamness side
connector

9FU0023

Measure the power supply voltage of
the MFi relay.

e Control relay connector: Discon-

nected
Ignition switch Voltage (V)
OFF 0-1
ON B+

oK -

oK
N

6

—> Repair the
harness.
{Ignition
switch —

> @)
or check the
ignition
switch.

o)

® Harness side
connector

Engine control
module harness
side connector

Check for an open-circuit, or a short-
circuit to ground between the MFI
relay and the engine control module.

e MFI relay connector: Discon-
nected

‘—9

7

a[3]2 o Engine control module connector:
[sl7]e[¢ _L Disconnected Repair the
rel w 3 harness.
| ) (@fs]-[s])
- - 01A0354
7 Check for an open-circuit, or a short-
ey circuit to ground, between the MFI
3\’0\ relay (for fuel pump) and the fuel
pump. —3 8
) e MFI relay (for fuel pump) connec-
¢ | Fg 32 ;Li tor: Disconnected
2%% = ® ‘ e Fuel pump connector; Discon- Repair the
o Harness side nected % —13 harness.
B c t _
-arness side onnector ) (@1]-®1))
connector =

TFU1437

e

.

432
8|76

@ Harness side
connector

1)
5

6FU1753

Measure the power supply voltage of
the fuel pump.

e MFI relay connector: Connected
e Engine control unit connector:

Connected
Engine Voltage [V]
Cranking 8V or more
Racing B+

> o

MFI relay or
~3>» engine
control mod-
ule is
defective.

MFI RELAY INSPECTION
Refer to P.14A-79
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VOLUME AIR FLOW SENSOR MF relay

Volume air flow sensor
{with built in intake air

Volume air flow sensor 4

*—Wﬁrﬁ_@‘

~ /7 3 33

IAN
717

7FU0941

@ Equipment side
connector

Oscillo

@® Harness side

connector
A J\ 19 AN72 J\ 70
z Y
5 | i
c Engine
9 o J control
g (8X7)X6)X5X4 321} > module
= SEL1803[
3
£ 7FU0654 .
© — Engine control module connector \ )
Air flow rate (liters/second) :
162451 "“'““A'"m"moo»mmggggggggv—lmwbmmqmmow
7FU0653
OPERATION

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

e The volume air flow sensor power is supplied from the MFI relay to the volume air flow sensor and is
grounded in the engine control module. The volume air flow sensor generates a pulse signal as it
repeatedly opens and closes between the 5 V voltage supplied from the engine control module and
ground.

TROUBLESHOOTING HINTS

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

Hint 2: If the volume air flow sensor output frequency is other than 0 when the ignition switch is turned on
(but not starting the engine), faulty volume air flow sensor or engine control module is suspected.

Hint 3: If the engine can be run idle even though the volume air flow sensor output frequency is out of
specification, troubles are often found in other than the volume air flow sensor itself.

[Examples] .
(1) Disturbed volume air flow in the air flow sensor \\)
(Disconnected air duct, clogged air cleaner element)
(2) Poor combustion in the cylinder
(Faulty ignition plug, ignition coil, injector, incorrect compression pressure, etc.)
(3) Air leaking into the intake manifold through gap of gasket, etc.
(4) Loose EGR valve seat
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14A-85

INSPECTION
Using Scan

Tool

<Volume Air Flow Sensor>

¢ Lights and accessories:
OFF

¢ Transaxle: Neutral
(P range for vehicle
with A/T)

¢ Steering wheel: Neutral

Function Iitem No. | Data display Check condition Engine state Standard value
Data reading 12 >ensor air © Engine coolant tem- 700 rpm (Idle) 21-47 Hz <SOHC>
olume perature: 80 to 95°C 22-48 Hz <DOHC>

frequency) (176 to 205°F)

2,000 rpm 57 — 97 Hz <SOHC>
50 — 90 Hz <DOHC>
Racing Frequency increases

with racing

NOTE

When the vehicle is new [within initial operation of about 500 km (300 miles)], the volume air flow sensor output

frequency may

be about 10% higher.

<Volume Air Flow Sensor Reset Signal>

¢ Function ! ltem No. ‘ Data display ’ Check conditions Engine conditions e
Data list, ’ 34 Resetsignal  |® Engine warm up 700 rpm (Idle)
condition
\ 2,000 rpm OFF
<Volumetric Efficiency>
Function Item No. | Data display Check condition Engine state Standard value
Data list 37 Volumetric ® Engine coolant tem- 700 rpm (ldle) 15535%
efficiency perature: 80 to 95°C
(176 to 205°F)
® | ights, electric cooling [2,000 rpm 15-35 %
fan and accessory opera-|
tion: OFF
¢ Transaxle: Neutral Racing Frequency increases

(P range for vehicle
with A/T)
¢ Steering wheel: Neutral

with racing

Using Oscillosco

Regular waveform

03A0203

pe

(1) Run the engine at idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.
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HARNESS INSPECTION

1
A] @) Harness side

connector

00000000

Measure the power supply voltage.
p|

—_— 2

Repair the

harness
OK — i o
trol relay) or

trol relay) or
check the
control relay.

(8X7X6X5X4 3 X2X 1]
@ Harness side |
connector

Measure the terminal voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

48 - 5.2

—> |3

Repair the
harness

s @]-m

3 @ Harness side
connector

000600000

7EU0657

Check for continuity of the ground
circuit.

e Connector: Disconnected

R | &R

LA

Repair the

—+3 harness.

(@/5]-2)

Engine control

® Harness sid
connector

dBi7i6i5;4i3i2i1h

module har-
ness side

= 7FU0745

Check for continuity between the
volume air flow sensor and the engine
control unit.

® Volume air flow sensor connec-
tor: Disconnected

e Engine control module connector:
Disconnected

R R

A

Repair the
3 harness.

(@(7]-[19)
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INTAKE AIR TEMPERATURE SENSOR

Volume air flow sensor
(with built in intake air
f2:-temperature sensor and

S barometric pressure sensor) | g
\ 3 g
8 S
[%p] -
= =}
¢ g
o >
o

Temperature

: 162455 Temperature
NN 7FU0941 162100
® Equipment side
connector
Volume air flow :
Intake air
sensor - connector —@_ temperature
. sensor
@® Harness side
connector
5 “1 6
Intake air
temperature sensor 7FU0658

¢8i7i6i5;4i3i2i1h

/ SEL1803 L . Engine control
\ ANT2 /N 52 module

- ;
!

7FU0659

OPERATION

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

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

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 voltage changes with the
intake air temperature, decreasing as the temperature rises.

TROUBLESHOOTING HINTS

The intake air temperature sensor senses the intake air temperature in the air cleaner so that it may indicate a
temperature different from outside temperature depending on engine operating state.
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INSPECTION
1sing Scan Tool

Function ltem No. | Data display Check condition Intake air temperature Standard value
Data reading 13 Sensor Ignition switch: ON or At -20°C (-4°F) -20°C
temperature engine running
At 0°C (32°F) 0°C
At 20°C (68°F) 20°C
(At 40°C (104°F) 40°C
At 80°C (176°F) 80°C

HARNESS INSPECTION

1 @ Harness side
connector

00000000
Sl ANPANIANY VAN AN AP A

7FU0657

Check for continuity of the ground
circuit.

e Connector: Disconnected

2

Repair the
“ ——=3» harness.
(@(s]-[2)

2 | ® Harness side
connector

000006000

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

45 - 49

oK —>
Repair the
“ —t3» harness.
(@)e]-2)

Volume air flow
sensor side connector

7FU066

SENSOR INSPECTION

(1) Disconnect the volume air flow sensor connectors.
(2) Measure resistance between terminals (5) and (6.

Temperature [°C(°F)] Resistance (k)
0(32) 6.0
20 (68) 2.7
80 (176) 0.4
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Intake air
temperature

JFU0662

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

Temperature [°C (°F)] Resistance (kQ)

Higher Smaller

(4) If resistance does not decrease as heat increases or the
resistance remains unchanged, replace the volume air flow
sensor assembly.
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BAROMETRIC PRESSURE SENSOR

Volume air flow sensor A
(with built-in intake )

/ /-4 —— air temperature sensor

and barometric pressure
% SENSOor) f
® Equipment side

connector

Volume air flow
sensor connector

[Barometric pressure sensor

: p
7EU0941 ® Harness side
_ connector
T \
Y. Y2 V5
Barometric T
pressure seinsor
SEL1803
"Engine control module A 6| Les 72

7FU066;
5V
Jutput voltage (V) 7FU0664
N
4 \)
Engine control module connector
K] =
ummbmmqmwOgmwooooooooﬂ,“’:”‘;:‘n‘m\]mwgg
1 8 (10| [rs|w| o [on|o]
7FU0653
0 . 760
Barometric pressure [mmHg(in.Hg)] (30) ECI5g

OPERATION

e The barometric pressure sensor converts the barometric pressure into a voltage and inputs it to the
engine control module, which then corrects the fuel injection rate, etc. based on the input signal.

e The 5V power in the engine control module is supplied to the barometric pressure sensor. Through the
circuit in the sensor, it is grounded in the engine control module. :

o The barometric pressure sensor output voltage which is proportional to the barometric pressure (absolute \J
pressure) is supplied to the engine control module.
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TROUBLESHOOTING HINTS
Hint 1 :

b‘Hint 2:

driving, check the air cleaner for clogging.

INSPECTION
Using Scan Tool

If the barometric pressure sensor is faulty, poor driveability is caused at high altitude, in particular.
If the pressure indication of the barometric pressure sensor drops significantly during high speed

Function Itern No. | Data display Check condition Altitude Standard value
Data reading 25 Sensor Ignition switch: ON AtOm (0 ft.) 101kPa (760 mmHg)
pressure

At 600 m (1,969 ft.)

95 kPa (710 mmHg)

At 1,200 m (3,937 ft.)

88 kPa (660 mmHg)

At 1,800 m (5,906 ft.)

81 kPa (610 mmHg)

HARNESS INSPECTION

1 @ Hamess side
connector

circuit.
e Connector:

Check for continuity of the ground

Disconnected

7FU0665

Ir VoV o\ 'V YeoaVeay ‘l
000000 . 52
Repair the
harness.
O(( B R
7FU0657
2 Measure the power supply voltage of
the barometric pressure sensor.
mm e Connector: Disconnected
I o Ignition switch: ON > |3
® Harness side
connector Voltage (V)
Repair the
4.8-5.2 % -3 harness.
b @ - 40

3
@ Harness side |

cnnector onnector

Engine control
module har-
ness side --

control module

Check for an open-circuit, or a short-
circuit to ground between the engine

and the barometric

(8X7X6X5X4X3X2X1)

7FU0666

pressure sensor.

® Volume air flow sensor connec-
tor: Disconnected

] | « Engine control module connector:

Disconnected

xR

1

Repair the
harness.

(@f2]-Fs)
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ENGINE COOLANT TEMPERATURE SENSOR

Resistance

Engine coolant
temperature =2

=/

Coolant temperature
162458

Output voltage

Coolant temperature
1621008

Engine coolant
temperature
sensor

TAYYYYIR

= AWWW—
()

2
@ Equipment side
connector

72

63

Engine
control 7
module

9FU0106

OPERATION

e The engine coolant temperature sensor converts the engine coolant temperature into a voltage and inputs
it to the engine control module, which then controls the fuel injection rate and fast idle speed when the

engine is cold based on the input signal.

e The 5V power in the engine control module is supplied via a resistor in the module to the engine coolant
temperature sensor. Through the sensor which is a kind of resistor, it is grounded in the engine control
module. The engine coolant temperature sensor resistor has the characteristic of decreasing its

resistance decreases as the coolant temperature rises.

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

the coolant temperature, decreasing 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

engine coolant temperature sensor is often faulty.
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INSPECTION
Using Scan Tool
Function Item No.| Data display Check condition Coolant temperature Standard value
Data reading 21 Sensor Ignition switch: ON or At -20°C (-4°F) -20°C
temperature engine operating
At 0°C (32°F) 0°C
At 20°C (68°F) 20°C
At 40°C (104°F) 40°C
At 80°C (176°F) 80°C
HARNESS INSPECTION
1 Check for continuity of the ground
B circuit.
@ Equipment side e Connector: Disconnected
conector — 2
Repair the
harness.
O(( — @z~

@ Harness side
connector

9FUO114

Measure the power supply voltage.

e Connector: Disconnected
® Ignition switch: ON

Voltage (V)

45 - 49

R R

—> Ao

-3 harness.

Repair the
(@(1]-F3)




14A'94 MULTIPORT FUEL INJECTION — oOn-vehicle Inspection of MFI Components

SENSOR INSPECTION

(1) Remove engine coolant temperature sensor from the

intake manifold.

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

tance.
Temperature °C (°F) Resistance (k€})
0(32) 5.8
9FU0156
20 (68) 24
40 (104) 11
| 80 (176) b3 |
(3) If the resistance deviates from the standard value greatly,
replace the sensor.
INSTALLATION
(1) Apply sealant to threaded portion.
Specified sealant: MOPAR Part No. 4318034 or equiva-
9FUO157

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

specified torque.

lent

Sensor tightening torque: 30 Nm (22 ft.lbs.)
(3) Fasten harness connectors securely.

-

-



MULTIPORT FUEL INJECTION — on-vehicle Inspection of MFI Components 14A-95

THROTTLE POSITION SENSOR

® Equipment side -
connector Throttle position sensor
@® Harness side
connector ~
N 4 N g 2 N |
7FU0929
Y ; AVZP
(4X32) 15
SEL1400
Engine control module, | 72 | 64 | s
Y JaN
— T &
< 5V
()
o
O
= 7FU0672
>
© Engine control module connector
E
el ' etefelrloisieledSleioloilolole ol T TS S 5 6 8l
Minimum Maximum e N S O o g
Throttle shaft turning angle
162481 7FU0653
OPERATION

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

e The 5 V power in the engine control module is supplied to the throttle position sensor. Through the
resistor in the sensor, it is grounded in the engine control module.

e 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 ground terminal increases. As a result, the
voltage at the throttle position sensor variable resistance terminal also increases.

TROUBLESHOOTING HINTS

Hint 1 : The throttle position sensor signal is more important in the control of automatic transaxle than in the
engine control. Shifting shock and other troubles will be caused if this sensor is faulty.

Hint 2: 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.
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INSPECTION
Using Scan Tool

Function Item No.| Data display Check condition Throttle valve Standard value
Data reading 14 Sensor Ignition switch: left ON At idle position 300 — 1,000 mV
voltage for 15 seconds or more

Open slowly Increases with
valve opening
Open widely 4,500 - 5,500 mV

HARNESS INSPECTION

1 Measure the power supply voltage of
the throttle position sensor.
e Connector: Disconnected
e Ignition switch: ON —> |2
PPN
IQAOAOAI 4 Voltage (V)
@® Harness side, Repair the
connector 48 - 5.2 =T harness.
| (@163
6FU124]
2 Check for continuity of the ground
circuit.
e Connector: Disconnected
: —> |3
Z'AOIOIOI'
| @ Harness side
connector Repair the
w —T> harness.
(@4]-72)
6FU1242

3 l Check for an open-circuit, or a short-

@ Harness side
connector

) module harness
| side connector

Engine control

= 6FU1243

circuit to ground between the engine
control module and the throttle posi-
tion sensor.

e Throttle oosition sensor connec-

like ECM: Disconnected

AN

Fe64] tor: Disconnected
e Engine control module connector: Repair the
Disconnected harness
e Connector of any control module —T> (@@_@)
which uses TPS outgut signals
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VLL T e

y Throttle positiion
/l/ sensor connegtir

‘\ (sensor side, frontvievv,))' ,
|-

7FFUO48E

7FLI067¢

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

(2) Measure resistance between terminal @) (sensor ground)
and terminal (1) (sensor power).

Standard value: 3.5 - 6.5 kQ

(3) Connect a pointer type ohmmeter between terminal @)
(sensor ground) and terminal (2) (sensor output).

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

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

Throttle position sensor
installation torque: 2.0 Nm (1.5 ft.lbs.)

For the idle position switch and throttle position sensor
adjusting procedure, refer to P. 14A-65.
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CLOSED THROTTLE POSITION SWITCH

” o A
Throttle position sensor

(Closed throttle position switch mounted) - —_—
| ~Z, ~_# I/

@ Harness side
connector

Engine control module

5vy J:‘
FAN
67 Yy 72

Closed I
throttle
position

@® Equipment side switch A3 4

connector

Throttle position
sensor connector

o

= ! 5EL1400
E ' 7FU0674
2 1
S === OFF
o
z
£
) . N
. g
Throttle shaft turning angle 2992
7FU0674
OPERATION

¢ The closed throttle 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 module, which then controls the idle air

control motor based on the input

signal.

e The voltage in the engine control module is applied to the closed throttle position switch through a
resistor. When the accelerator pedal is released, the closed throttle position switch is turned on to
conduct the voltage to ground. This causes the closed throttle position switch terminal voltage to go low

from high.
TROUBLESHOOTING HINTS

If the closed throttle position switch harness and individual part check results are normal but the closed

throttle position switch output is abnormal, the following troubles are suspected.

(1) Poorly adjusted accelerator cable or auto-cruise control cable

(2) Poorly adjusted fixed SAS
INSPECTION
Using Scan Tool

repeatedly)

Function Item No.| Data display Check condition Throttle valve Normal indication
Data reading 26 Switch state Ignition switch: ON At idle position ON
(check by operating _
accelerator pedal Open a little OFF
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HARNESS INSPECTION

@ Harness side
connector

b,1

3

'
(432X
AN VAN AT

Measure the power supply voltage of

the closed throttle position switch.
’ @ —* 2

e Connector: Disconnected
@ [gnition switch: ON

Voltage (V)
w Repair the
4 or more —> harness.
(@(3]-Fk7)

Harness side

Y connector

6FU 1242

Check for continuity of the ground
circuit.

e Connector: Disconnected

oK — /\

Repair the
—1s harness.
(@fa]-F2)

Throttle position
SEensor connector
s

7FU06786

SENSOR INSPECTION

(1) With the accelerator pedal released, check to be sure that

the throttle valve lever or the fixed SAS is pushed.

NOTE
If it is not pushed, adjust the fixed SAS (Refer to P.14A-67.)

(2) Disconnect the throttle position sensor connector.

(3) Check the continuity across the throttle position sensor

connector terminal @) (Sensor ground) and 3 (Closed
throttle position switch).

| Accelerator pedal ‘ Continuity

| Depressed \ Non-conductive ({x )

| Released [ Conductive (0Q)

NOTE

If there is no continuity when the accelerator pedal is returned,
loosen the throttle-position sensor installation screw; then,
after turning all the way in the counterclockwise direction,
check again.

(4) Replace the throttle-position sensor (closed throttle posi-

tion switch incorporated) if there is a malfunction.

NOTE
For the closed throttle position switch and throttle position
sensor adjusting procedure, refer to P.14A-Gb.
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CAMSHAFT POSITION SENSOR <SOHC>

Distributor \
(with built-in camshaft ;

~ position  sensor) L
s P

7FU1027

® Equipment side
connector

N AN AN A N
xAAV A‘;

Distributor

‘MFI relay

/

L4

X

4

Camshaft position sensor

S

[
V4 VY 2 W1
= il -
[V] Iy o] I o)
c Z Output characteristic =z A
2
Engine control module 68
0— .
Time
7FU0677
5V
7FU0493
OPERATION

o The camshaft position sensor senses the top dead center on compression stroke of the No. 1, converts it
into a pulse signal and inputs it to the engine control module, which then controls the fuel injection
sequence, etc. based on the input signal.

e Power to the camshaft position sensor is supplied from the MFI relay and is grounded to the body. The
camshaft position sensor generates a pulse signal as it repeatedly connects and disconnects between 5 V
voltage supplied from the engine control module and ground.

TROUBLESHOOTING HINTS

Hint 1 : If the camshaft position sensor does not function correctly, correct sequential injection is not made
so that the engine may stall, run irregularly at idle or fail to accelerate normally.
Hint 2: If the sensor outputs a pulse signal when the ignition switch is turned ON (with the engine not
running), a faulty camshaft position sensor or engine control module is suspected.
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5V

ov

Normal waveform

7FU0495

HARNESS INSPECTION

INSPECTION
Using Oscilloscope

(1) Run the engine at an idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.

1

@ Harness side

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

7FU0497

connector ———p 2
0 Voltage (V)
B+ Repair the
—t>» harness.
( — MFI
relay
= 7FU0496
2 Check for continuity of the ground
circuit.
—— @ Harness side )
connector e Connector: Disconnected 3
XG0 ) >
Repair the
harness.
O(( = (@)
Ground)

3
J @ Harness side

connector

(43X
NANAN

7FU0498

Check the voltage of the output cir-
cuit.

e Connector: Disconnected
e Ignition switch: ON

Voltaae (V)

48 - 5.2

g R

—> A

Repair the
harness.

(@3] -fs
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CAMSHAFT POSITION SENSOR <DOHC>

Camshaft position sensor \

7FUI315

A <

o _
Zz Output characteristic (zj

0

Time

7FU0&77
Engine control module connector

Camshaft position sensor

MFI relay

NN
I
w

@® Equipment side
connector

r‘r‘V'“‘“
NN\

yo4
N\

Engine control module, A 68

5v

7FU0653

6AF0054

OPERATION

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

o Power to the camshaft position sensor is supplied from the MFI relay and is grounded to the body. The
camshaft position sensor generates a pulse signal as it repeatedly connects and disconnects between 5 V

voltage supplied from the engine control module and ground.

TROUBLESHOOTING HINTS

Hint 1 : If the camshaft position sensor does not function correctly, correct sequential injection is not made
so that the engine may stall, run irregularly at idle or fail to accelerate normally.
Hint 2: If the sensor outputs a pulse signal when the ignition switch is turned ON (with the engine not
running), a faulty camshaft position sensor or engine control module is suspected.

INSPECTION

Refer to P.14A-101.

\
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HARNESS INSPECTION

— @ Hamness
side
connector

Measure the power supply voltage.

e Connector: Disconnected
e |Ignition switch: ON

K

—> |2

Voltage (V) Q
B+ Repair the
“ —t3» harness.
( — MFI
relay
7FU1330
2 Check for continuity of the ground
@ Harness side cireuit. )
connector e Connector: Disconnected
Repair the
harness.
d( T @
Ground)

6AF0057

3
‘ @ Harness side
connector

6AF0059

Measure the impressed voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

4.8-5.2

R

> o

Repair the
harness.

(@f2]-(ed)

14A-103
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CRANKSHAFT POSITION SENSOR <SOHC>

- - I MFI relay
Distributor "~ //\ \ . \.) !
{with built-in cra)nkshaftg ( ;

osition sensor
-~ posi BN

Distributor
> . . A3
" ® Equipment side  [Crankshaft position
', connector sensor
Y \Y
7FU1027 N N
Y4 Y2 Nz
Output characteristic L
[v]
5 < ~
Engine control
0 I module 69

Time ’

7FU0682 Q

5V

7FU0499 |

OPERATION

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

o Power to the crankshaft position sensor is supplied from the MFI relay and is grounded to the body. The
crankshaft position sensor generates a pulse signal as it repeatedly connects and disconnects between 5
V voltage supplied from the engine control module and ground.

TROUBLESHOOTING HINTS

Hint 1: If unexpected shocks are felt during driving or the engine stalls suddenly during idling, shake the
crankshaft position sensor harness. If this causes the engine to stall, poor contact of the sensor
connector is suspected.

Hint 2: If the crankshaft position sensor outputs a pulse signal when the ignition switch is turned ON (with
the engine not running), a faulty crankshaft position sensor or engine control module is suspected.

Hint 3: If the tachometer reads 0 rpm when the engine that has failed to start is cranked, faulty crankshaft
position sensor or broken timing belt is suspected.

Hint 4: If the tachometer reads 0 rpm when the engine that has failed to start is cranked, the primary current
of the ignition coil is not turned on and off. Therefore, troubles in the ignition circuit and ignition coil or
faulty ignition power transistor is suspected.

Hint 5: If the engine can be run at idle even though the crankshaft position sensor reading is out of \)
specification, troubles are often in other than the crankshaft position sensor.

[Examples]
(1) Faulty engine coolant temperature sensor

(2) Faulty idle air control motor
(3) Poorly adjusted reference idle speed
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INSPECTION
Using Scan Tool

b

Function Itern No. | Data display Check condition Check content Normal state
Data reading 22 Cranking ¢ Engine cranking Compare cranking speed |Indicated speed
speed ¢ Tachometer connected |and scan tool reading to agree
(check on and off of
primary current of
ignition coil by
tachometer)
Function Item No. | Data display Check condition Coolant temperature Standard value
Data reading 22 Idle speed ¢ Engine: Running at At —20°C (-4°F) 1,275 — 1,475 rpm
idle
¢ Closed throttle At 0°C (32°F) 1,225 - 1,425 rpm
position switch: ON
At 20°C (68°F) 1,100 - 1,300 rpm
At 40°C (104°F) 950 1,150 rpm
At 80°C (176°F) 600 — 800 rpm
Using Oscilloscope
(1) Run the engine at idle speed.
5V . . (2) Connect the probe to the oscilloscope pick-up point as
‘ ‘ ‘ ‘ ‘ shown in the circuit diagram, and check the waveform.
oV l  H . - l
Normal waveform
7FU050C
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HARNESS INSPECTION

@ Harness side

connector e Connector: Disconnected

—> |3

Repair the
= harness.

(@N4]-
Ground)

‘1_, Measure the power supply voltage. N
) e Connector: Disconnected \.)
. ® |gnition switch: ON
@ Harness side
connector OK —> |2
Voltage {V)
B+ Repair the
—-3 harness.
QK —> i,
relay
= 7FU0496
2 Check for continuity of the ground
circuit.

7FU0497

Check the voltage of the output cir-
cuit.

e Connector: Disconnected TN \)
e |Ignition switch: ON OK
—_—

Voltage (V)

@ Harness side
connector

Repair the

48 - 5.2 harness.
O(( —> (@(z)-k3)

7FU0498
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CRANKSHAFT POSITION SENSOR <DOHC>

MFl relay
; /‘/;i/‘l/ 77 7 » .
( ‘ /7 ff / Crankshaft position Crankshaft position
7 7 sensor sensor 3
- < \/ @ Equipment side
'. connector T
NS
@ Harness side
connector
S~~~ | \ A ,
Crankshaft position \@ p 1 Y2
/ sensor connector
=
Engine control J
g\\ ~ module 69
N 7FU1310
{v] Output characteristic
LN
&/ 0 - >
| Time 7FU0682
Engine control module connector 5V
b C e W R ZEU0653 6AF0060
OPERATION
Refer to P.14A-104
TROUBLESHOOTING HINTS
Refer to P.14A-104
INSPECTION
Using Scan Tool
Function ’ Item No.| Data display Check condition | Check content Normal state
Data reading 22 Cranking ® Engine cranking Compare cranking speed Indicated speed
| | speed ® Tachometer connected and scan tool reading to agree

NOTE

{1) The tachometer indicates a third of the actual engine speed. Therefore, 3 times the tachometer indication is the
actual engine speed. '

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

-
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Function Item No.| Data display Check condition | Coolant temperature | Standard value
Data reading 22 lldle speed . _(I_jEIngine: Running at At-20°C (—4°F) 1.275-1,475 rpm
idle
o Closed ithrottle At 0°C (32°F) 1,225-1,425 rpm
position switch: ON
At 20°C (68°F) 1,100 —1,300 rpm

(At 40°C (104°F)

950 — 1,150 rpm

| At 80°C (176°F)

(600 — 800 rpm

HARNESS INSPECTION

1
J @ Harness side

connector

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

‘—*

2

Voltage (V)
B+ Repair the
“ —3» harness.
( — MFI
relay
7FUI33! |
2 Check for continuity of the ground
@ Harness side circutt. .
connector e Connector: Disconnected
Repair the
-1 harness.
OK —> 5=
Ground)
6AF0062

i'
@ Harness side
connector

6AF0064

Measure the impressed voltage.

e Connector: Disconnected
e [gnition switch: ON

Voltage (V)

48 - 5.2

OK —> 4o\

Repair the
—-3 harness.
d( (@F2]—fe)
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Ignition switch (ST)
IGNITION SWITCH-ST <M/T> —_—

Engine control module connector

= —— ISE="=

2S n
€4

-
s rofeo| | orfor{-a olololololo|ololor
o [rv]w| 1S i

Engine control module A 51 71

N o]
o Blo Sl ol sk o || %

7FU0653

20
05
19 h

1 FU0638

OPERATION

e The ignition switch-ST inputs a high signal to the engine control module while the engine is cranking. The
engine control module provides fuel injection control, etc., at engine startup based on this signal.

¢ When the ignition switch is set to START, the battery voltage at cranking is applied through the ignition
switch to the engine control module, which detects that the engine is cranking.

INSPECTION
Using Scan Tool

Function |item No. | Data display Check condition Engine indication

(Data reading 18 Switch state  {Ignition switch: ON Stop

ON ' Cranking

HARNESS INSPECTION

1 Engine control Measure the input voltage to the
module hamess | engine control module.
side connector i
‘ e Engine control module connector:
Disconnected 1> |2
e Ignition switch: START
Leeny Voltage (V) Repair the
—T0 hamess.
8 or more {51 - Ignition
switch)
= 6FU1258
2 : Engine control Check for continuity of the ground
module harness circuit.
e Engine control module connector:
Disconnected —l> ASTOP
, Repair the
harness.
*(m-Ground)
= 6FU1259
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IGNITION SWITCH-ST AND PARK/NEUTRAL POSITION SWITCH (PNP SWITCH)

<A/T>
Ignition switch (ST) ;
Park/Neutral g— \ )

@ Equipment side
connector

7FU0644

] |

Starter S MFI

terminal relay
51 A7
Engine control
module
B
7FU1320
Engine control module connector \j
s el L et e o o o = B e e e
(el M (PSIESY (S0 T BN)

2 U e e o T AR e Bl e o e

7FU0653

OPERATION

e The ignition switch-ST inputs a high signal to the engine control module while the engine is cranking. The
engine control module provides fuel injection control, etc., at engine startup based on this signal.

o When the ignition switch is set to START, the battery voltage at cranking is applied through the ignition
switch and park/neutral position switch to the engine control module, which detects that the engine is
cranking.

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

e The park/neutral position switch converts the selector lever position (whether it is at the P/N range or at
others) into high/low voltage and inputs it to the engine control module, which then controls the idle air
control motor based on this signal.

e The battery voltage in the engine control module is applied through a resistor to the park/neutral position
switch. When the selector lever is set to the P/N range, continuity is produced between the park/neutral

position switch terminal of the engine control module and ground through the starter motor, thereby
making the terminal voltage go low.

TROUBLESHOOTING HINTS

If the park/neutral position switch harness and individual part checked good but the park/neutral position \)
switch output is abnormal, poorly adjusted control cable is suspected.
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INSPECTION
Using Scan Tool
IGNITION SWITCH-ST

! Normattion fterm No. | Dataddisplay | i Check eondition a Engine i o} n
OFF  ading 18 Switch state  |Ignition switch: ON Stop
pN Cranking

PARK/NEUTRAL POSITION SWITCH

Function ltem No.| Data display Check condition Select lever position Normal indication
Data reading 29 Shift Ignition switch: ON PorN PorN
position
D,2,LorR D,2,LorR
HARNESS INSPECTION
1 Measure the power supply voltage.
. Enaine control module connector:
@ Harness side ¢ D%connected
connector e PNP switch connector: Discon- OK —> |2
nected
e Ignition switch: START
Check the
Voltage (V) w —t3» power supply
circuit.
B+
2 ] Check for continuity between the PNP
@ Harness side switch and engine control module.

connector

Engine
control
module
harness
side

connector

9FU0269

e Engine control module connector:
Disconnected

e PNP switch connector: Discon-
nected

NOTE
Insert the probes of the circuit tester
into both ends of the harness.

> |3

Repair the

oK &
AYs|—[11
&6

@ Harness side
connector

| 9FU0268

Measure the impressed voltage to the

PNP switch.

e Engine control module connector:
Connected

e PNP switch connector: Discon-
nected

e Ignition switch: ON

OK —->

Replace the
Voltage (V) % —13 engine con-
trol module.

B+
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VEHICLE SPEED SENSOR

Vehicle speed sensor Engine control module
(reed SWItChz Speedometer SV
@® Equipment side
connector
66
101 102]103 104—l105 106[@?0‘;'
109
Vehicle speed sensor
ll;olwﬂ 12 113'114 115|116l111] @ 109 (inside Speedometer)
68F0011
Equipment side
Terminal voltage (V) connector
5 51|52|53|54]55 [56]57]68
59
0 s0[61]62]63]64[65]66]67 =
: J
7FU1435
162478
[}
i Engine control module connector
)
C
o
2
o
L
Lo
. 7FU0653
Vehicle speed [km/h {mphj}]
162451
OPERATION

e 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 module, which then provides the idle speed control, etc. based
on this signal.

e The vehicle speed sensor generates the vehicle speed signal by repeatedly opening and closing between
the voltage of about 5 V applied from the engine control module and ground 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.

HARNESS INSPECTION

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

e Engine control module connector: /
Disconnected OK —

e Move the vehicle.
K —> |2

Engine control
module harness
side connector

Continuity

Continuity --

No con- LJ;LI—LI—\_I;I__‘
tinuity One rotation

01A0508
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14A-113

@& Harness side
connector

] e
e

6FU1265

asure the power supply voltage of
the vehicle speed sensor.

’ Connector: Disconnected
e [gnition switch: ON

Voltage (V)

45 - 4.9

(2

J%

—4—>3]

—

Repair the
=» harness.

o
bo)

Harness side
connector

58 571565594 |63|b2:61

59
Leﬂ%\eb 64163 GZ!GW\B?J

7TFU1438

Check for continuity of the ground
circuit.

® Connector: Disconnected

AN

R R

Repair the
harness.

> (B4 -
Ground)

SENSOR INSPECTION

Refer to GROUP 8 — Meters and Gauges.
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POWER STEERING PRESSURE SWITCH

Power steering
pressure switch \

Engine control

- module
e
107
® Harness side
Power steering connector
pressure switch 1
/i
ON t ]
OFF 5.
700-2,000 1,500-2,000 Pressure [kPa (psi)]
(100-284) (213-284) 7FU0536
01L0438
OPERATION

e The power steering pressure switch converts presence/absence of power steering load into low/high
voltage and inputs it to the engine control module, which then controls the idle air control motor based on
this signal.

e The battery voltage in the engine control module is applied through a resistor to the power steering
pressure switch. Steering operation causes the power steering oil pressure to increase, turning the
switch on. As a result, continuity is produced between the battery voltage applied and ground. This
causes the power steering pressure terminal voltage to go from high to low.




MULTIPORT FUEL INJECTION — On-Vehicle Inspection of MFI Components 14 /A-115

INSPECTION
< Using Scan Tool
Function Item No.| Data display Check condition Steering wheel Normal’ indication
Data reading 27 Switch state  |Engine: Idling Steering wheel neutral OFF
position (wheels
straight-ahead direction)
Steering wheel half turn  |ON

Checking Oil Pressure

Steering wheel

Oil pump delivery pressure (ref. value)

Straight forward

700—1,200 kPa (100 —171 psi)

Turned

1,500 —2,000 kPa (213 — 284 psi)

HARNESS INSPECTION

1

® Harness side
connector

7FUO0505

Measure the power supply voltage.
e Connector: Disconnected

B+

e Ignition switch: ON
Lo
Voltage (V) STOP

Repair the
—_ harness.
oK —> &y

SENSOR INSPECTION

Refer to GROUP 19 — Service Adjustment Procedures.
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AIR CONDITIONING SWITCH AND COMPRESSER CLUTCH RELAY

(I e e e il SO — y \
] —T—IT ) e c— Y HI S q D \
ulzg\\_’_#_JAirconditioning‘= -[ - \/
: — switch Battery
— Q _ L Air conditioning
- - Air conditioning compressor lock
T control unit controller
=0l | |
! s
= IR 7FU1006
ol \'T/— \,
Air condmonln? DU%| ﬁfessure N
//compr_essor relav Switc OFFT ON
— .
? OFF ON
\U— ____53
ONPSFr
101%
16F003C 20*? 116%1%2 29 1%2
_ D ﬂAir conditioning
Engine control module compressor
Engine control module connector
NOTE -l =t 2 S o N g B A
*1: SOHC |- N Jololele 7FU0%66
2: DOHC e i 7FU0653
OPERATION

e The air conditioning switch applies the battery voltage to the engine control module when the air

conditioning is turned on.
¢ When the air conditioning ON signal is input, the engine control module drives the idle air control motor

and turns ON the power transistor. As a result, the air conditioning power relay coil is energized to turn on
the relay switch, which activates the air compressor magnetic clutch.

TROUBLESHOOTING HINTS

If the air compressor magnet clutch is not activated when the air conditioning switch is turned on during

idling, faulty air conditioning control system is suspected.

INSPECTION

Using Scan Tool

AIR CONDITIONING SWITCH

Function Item No.| Data display Check condition Air conditioning switch | Normal indication
Data reading 28 Switch state Engine: Idling (air OFF OFF \/
compressor to be running
when air conditioning ON ON
switch is ON)




C
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AIR CONDITIONING POWER RELAY

Function Item No.| Data display Check condition Air conditioning switch | Normal indication
Data reading 49 Air condi- Eingine: Idling after OFF OFF (compressor
tioning relay warm-up clutch non-activa-
state tion)
ON

ON (compressor
clutch activation)

HARNESS INSPECTION

1

_— Lilow
—C7 2or2

)

Measure the power supply voltage of
the air conditioning circuit.

e Air conditioning switch: ON
e Engine control module connector:

Disconnected
e lgnition switch: ON

o Dual air conditioning switch: ON

Engine control
module harness

Voltage (V)

sideconnector |
7FU0695 |

B+

oK —
Check the air

“ —~—3p conditioning
circuit.

AIR CONDITIONING INSPECTION
Refer to GROUP 24 — Service Adjustment Procedures.
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KNOCK SENSOR <DOHC>

Engine control module

) ) / 58

@ Equipment side M
. connector T H
7FUI064R i I |t
m Lld

N N

{_ﬂl\l 1 R2

i1

=

Sl

P

Knock sensor

5EL1208

@ Harness side 7FU1075
connector

Engine control module connector

o ©

2

€

[

S

9

P

8
2s
ES
4
]
<]
LS
8G
686
o]

)

7FU0653

OPERATION

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

TROUBLESHOOTING HINTS

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

(1) Inappropriate ignition plug heat range
(2) Inappropriate gasoline
(3) Incorrectly adjusted reference ignition timing
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14A-119

HARNESS INSPECTION

@ Harness side
connector = =

Engine control
module harness
side connector

7FU0906

Check for an open-circuit or a short-
circuit to ground, between the engine
control module and knock sensor.

e Knock sensor connector: Discon-
nected

e Engine control module connector:
Disconnected

‘_é

oK >

2

Repair the
harness.

(@] -F8)

2]

@® Harness side
connector

-

6FU1302

Check for continuity of the ground
circuit.

e Connector: Disconnected

‘_*

oK —

Repair the
harness.
(@f2]-
Ground)
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ELECTRICAL LOAD SWITCH <DOHC>

Defog-| Stop
ger light
relay | switch
) .);

b A ¢

16F029;

Engine control module connector

o) s oo -afojol

(=]

15
25
E

96

Engine
control
ol 3 module

S
09
19

O |rojw)

10
20
b0

o|o|o|ol
1| ||l

C
29

ratro|r
&l o rofwf s oo

60

O |- |rolw|alo| o)

7FU0653

7FU0688

OPERATION

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

o When the switch of equipment with a large electrical load is turned ON, the battery voltage is applied to
the engine control module to indicate that the equipment switch is turned ON.

INSPECTION
Using Scan Tool
Function Item No.| Data display Check condition Equipment state Normal display
Data reading 33 Switch Operation of equipment: |Lighting switch only: |OFF - ON
state OFF . OFF — ON |

Rear defogger switch OFF — ON
only: OFF — ON
Brake pedal only: ON — OFF

depressed — Released

-/
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14A-121

HARNESS INSPECTION

Engine control
module harness
side connector

= 7FU0689

Measure the input voltage of engine
control module.

e Engine control module connector:
Disconnected

e Lighting switch: ON
(Tail light relay ON)

Voltage (V)

B+

2R

2

Check circuit

-3 related to talil

light relay

Engine control
module harness
side connector

= 7FU0689
u

Measure the input voltage of engine
control module.

e Engine control module connector:
Disconnected

e Defogger switch: ON
(Defogger relay ON)

Voltage (V)

B+

—>

3

Check circuit
related to de-

> fogger relay

Engine control
module harness
side connector

= 7FU0689

Measure the input voltage of engine
control module.

e Engine control module connector:
Disconnected

e Brake pedal: Depressed
(Stop light switch ON)

Voltage (V)

B+

gR | RE®

—> o\

Check circuit
related to
stop light re-
lay
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FAN MOTOR RELAY (RADIATOR, AIR CONDITIONING CONDENSER)

o\,

\EWJ motor relay
- I ] (Hi) %’
T f
3 /L Radiator fan
LI : motor relay

AIAWS

Radiator fan

Condénser fan |

motor relay
\ (Hi) ~

‘condense; fan
motor relay

/ 16F0030

Battery

NOTE
*1: SOHC
*2: DOHC

Ignition switch (IG)

I Air conditioner

g

Z 8

=2 compressor lock
Radiator 1' controller
| fan motor S
To air conditioner
T\

Radiator Condenser | =™ Compressor

fan motor fan motor

relay relay

4 1

(Lo) (Hi) (Hi) (l-o)
Ve
4
Resistor :
M ¢ ondenser fan
roror
I*T P
L 20 2
[ECM ’ 63
‘ -
7FU1366
Engine control module connector
- [roleo| & [on| | s foofiof | 12 Egéggggggggggﬂ gl
e 5 SR e O e e e Fd o o

7FU0653
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OPERATION

“

The engine control module controls the radiator fan motor and condenser fan motor according to the
engine coolant temperature and vehicle speed via the power transistors (low speed side and high speed
side) in the module.

If the engine control unit turns ON the low speed side power transistor inside the module, the radiator fan
motor relay (Lo) coil operates to send driving power supply (for low speed rotation) from the battery to the
radiator fan motor.

If the air conditioner compressor lock controller outputs the air conditioner compressor driving power
supply, the current flows to the condenser fan motor relay (LO).

The condenser fan motor relay (Lo) will operate to send driving power supply (for low speed rotation) from
the battery to the condenser fan motor.

If the engine control module turns ON the high speed side power transistor inside the unit, the radiator fan
motor relay (Hi) and condenser fan motor relay (Hi) will operate to send the driving power supply (for high
speed rotation) to the radiator fan motor and condenser fan motor.

INSPECTION
Using Scan Tool
Function ltem No. Drive content Check condition Normal state
Actuator test 20 Radiator fan motor and Ignition switch: Radiator fan motor
condenser fan motor are driven ON and condenser fan
at high speeds. motor rotate at
high speeds.

21 Radiator fan motor and Ignition switch: Radiator fan motor
condenser fan motor are driven ON and condenser fan
at low speeds. motor rotate at

low speeds.

HARNESS INSPECTION

Measure input voltage applied to

ECM.
«| « ECM connector: Disconnected
'D{ezsg? e Ignition switch: ON —_>
) STOP
1*]
ID{53*? Voltage (V)
5 Check the
+ fan motor re-
% T lay circuit

ECM harness
1 side connector
= 6FU2008

FAN MOTOR RELAY INSPECTION
Refer to Radiator Check in GROUP 7 and Power Relay Check in GROUP 24.
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INDUCTION CONTROL VALVE POSITION SENSOR <DOHC>

Variable induction control motor (DC motor) .
induction control valve u
position sensor| ] 5
LT
@ Equipment side : ‘
connector
7 NN N N \1 \!2I3 \/4
Variable induction control motor & @99@
(DC motor){with built-in induction,/ . . .
control valve position sensor) —;— Variable induction
7FLInAN? control motor
connector .
Engine
control
lodule 61 M1 INT 2 103
N 57 v
_.e. 4
5V f
5V 7J7' 5V

7FU0968 \)

OPERATION

e The induction control valve position sensor detects the induction control valve opening degree and
converts it into a pulse signal to be input into the engine control module, which provides valve opening
and closing control based on this signal.

e The induction control valve position sensor is supplied with 5 V power from the engine control module and
is grounded to the engine control module. A voltage of 5 V from the engine control module is impressed to
the two output terminals of the induction control valve position sensor. By opening and closing the circuit
between the output terminal and ground, the induction control valve position sensor generates the pulse
signal.
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HARNESS INSPECTION

Measure the power supply voltage of
the air intake control valve position
@ Harness side Sensor. .
connector e Connector: Disconnected -—T> 2
e |Ignition switch: ON
Voltage (V) Repair the
=T harness.
% 48 — 5.2 (@(1]— b1
6FU124]
2 Check for continuity of the ground
circuit.
e Connector: Disconnected
Repair the
: harness.
oK — 5
= 7FU0824
3 | @ Harness side Measure the terminal voltage.
connector e Connector: Disconnected
e Ignition switch: ON
1 A
Repair the
% —=3 harness.
(@[2]- O1)
= (@)4]— [103)
7FU0825
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EGR TEMPERATURE SENSOR <California>

"EGR temperature sensor

\\% FEHIMC

\

sensor connector

SN
C A1 7
% EGR temperature
3

<

7FU1012

Output voltage

1621008

Temperature

=

EGR temperature sensor
@ Equipment side [ i

connector

@ Harness side
connector

AP

£

SEL1205

3 S—
72 N53
Y
Engine
control
module
beca

7FU1239

OPERATION

¢ The EGR temperature sensor converts the temperature of EGR gas downstream from the EGR valve to
voltage and inputs it to the engine control module. The engine control module judges the condition of the
EGR by this signal. If there is abnormal condition, the check engine/malfunction indicator lamp is turned

on to notify the driver.

e Five volt power supply in the engine control module is applied to the EGR temperature sensor through the
resistance in the module. This power supply further passes through the EGR temperature sensor, which
is a kind of resistor, and is grounded at the engine control module. The resistance of the EGR temperature
sensor is characterized by a decrease in resistance with an increase of EGR temperature due to increase

in quantity of EGR.

e EGR temperature sensor terminal voltage increases or decreases with EGR temperature sensor
resistance. Therefore, EGR temperature sensor terminal voltage changes with EGR gas temperature. The

higher the EGR gas temperature, the lower the EGR temperature sensor terminal voltage.
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INSPECTION
Using Scan Tool

Function item No.| Data display Check condition Engine state Standard value
Data reading 43 Sensor Engine: Warmed up 700 rpm (ldle) 100°C (212°F) or less
temipexratune Engine is maintained in

a constant state for

2 minutes or more
Disconnect vacuum hose
(green stripe) from EGR
solenoid and install blind
caps to removed vacuum
hose end and solenoid

nipple.

3,500 rpm

120°C (248°F) or more

HARNESS INSPECﬁON

1 Measure the power supply voltage.
@ Harness side e Connector: Disconnected
connector ® |gnition switch: ON
. —> |2
Voltage (V)
43 - 4.7 Repair the
—> harness.
(@(2]-[3)
7FU1259
2 Check for continuity of the ground

@ Harness side
connector

e

7FU1257

circuit.

e Connector: Disconnected

_.>

Repair the
harness.

— @1-F2

R R

SENSOR INSPECTION

Refer to GROUP 25 — Exhaust Gas Recirculation (EGR) System.
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HEATED OXYGEN SENSOR <Except California — SOHC>

; I Heated oxygen
Heated oxygen sensor sensor __1-

@ Equipment side
connector
A 3i4 TA2 1 213 |4
N AN
- n
= i !
- | |
|
7FU0786 MFI relay ﬁ |
= ! ?—]
1B
] | -
Theoretical A/F -}
S Engine control module 56X -,
[
o
L l
]
2
°
S
o
3]
©
L
ANE ECI007
7FU0969
Engine control module connector
»mn-\mm4mmoHmwggggggggﬂfﬂ‘ﬂfg‘q”g%gg
~ N, V| l’r\\) r\: x o ko2l T
OO = n) » o|™ & il i
7FU0653
OPERATION

The heated oxygen sensor senses the oxygen concentration in exhaust gas, converts it into a voltage and

inputs it to the engine control module.

The heated oxygen sensor outputs about 1 V when the air-fuel ratio is richer than the theoretical ratio and
outputs about O V when the ratio is leaner (higher oxygen concentration in exhaust gas).
The engine control module controls the fuel injection ratio based on this signal so that the air-fuel ratio

may be kept at the theoretical ratio.

The battery voltage is supplied to the heated oxygen sensor through the MFI relay. Therefore, the sensor
element is heated by the heater so that the heated oxygen sensor remains responsive even when the

exhaust temperature is low.
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TROUBLESHOOTING HINTS

/

Hint 1. Poor cleaning of exhaust gas will result if the heated oxygen sensor fails.

\_ /Hint 2: If the heated oxygen sensor checked good but the sensor output voltage is out of specification,

troubles of parts related to air-fuel ratio control system are suspected.

[Examples]
(1) Faulty injector
(2) Air leaking into the intake manifold through gasket gap, etc.

(3) Faulty volume air flow sensor, intake air temperature sensor, barometric pressure sensor,
engine coolant temperature sensor
INSPECTION
Using Scan Tool
Function Item No. | Data display Check condition Engine state Standard value
Data reading 1 Sensor Engine: Warm-up When sudden 200 mV or lower

voltage

(make the mixture lean
by engine speed reduc-
tion, and rich by racing)

deceleration from
4,000 rpm

When engine is
suddenly raced

600 — 1,000 mV

Engine: Warm-up

(using the heated oxygen
sensor signal, check the

air/fuel mixture ratio, and
also check the condition

of control by the engine

control module)

700 rpm (Idle)

2,000 rpm

400 mV or lower
1 (changes)
600 — 1,000 mV
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HARNESS INSPECTION

]

@ Harness side

Measure the power supply voltage of
the heated oxygen sensor.

e Connector: Disconnected

connector e Ignition switch: ON > |2
Voltage (V)
Repair the
B+ “ =T hamess.
{ —MFI
relay
= 7FU0827
2 Engine control 1 Check for an open-circuit, or a short-
= side connector | Circuit to ground between the engine
@ Harness sidé — control module and the heated ox-
connector ygen sensor. 3
e Heated oxygen sensor connec- —-T>
tor: Disconnected
e Engine control module connector: .
L Disconnected Eepalrthe
—lyharness.
(@(1]-[68)

7FU0828

@® Hamess side
connector

7FU0829

Check for continuity of the ground
circuit.

e Connector: Disconnected

%

LA

Repair the

—t3pharness.

(@z]-72)
(@] -

Gound)
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SENSOR INSPECTION

(1) Disconnect the heated oxygen sensor connector.

(2) Check that there is continuity [approx. 20  at 20°C (68°F)]
across terminals (3) and @) of the heated oxygen sensor
connector.

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

7FUI014

(4) Warm up the engine until the engine coolant temperature
becomes 80°C (176°F) or higher.

(5) Using jumper wires, connect terminals (3) and @) of the
heated oxygen sensor connector to battery @ and ©
terminals respectively.

Caution
Ensure that the jumper wires are connected correctly,
as wrong connections result in a broken heated oxygen
sensor.

(6) Connect a digital voltmeter across terminals (1) and (2.

7FU1015

(7) Racing the engine repeatedly and measure the output
voltage of the heated oxygen sensor.

Heated oxygen

Engine sensor output Remarks
voltage
When engine 06-10V When the air-fuel mixture
is raced becomes richer as a result

of repeated racing, the heat-
ed oxygen sensor should out-
put a voltage of 0.6 -1 .0 V.

NOTE
For removal and installation of the heated oxygen sensor,
refer to GROUP 11 — Exhaust Manifold.
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ENSOR <California — SOHC>

HEATED OXYGEN S

e tar—

[} 1]

eft bank. ‘],:j
heated oxygen

I &

Ae

Right bank™ 3 . O
heated oxygen ‘ Heated oxygen sensor Equipment
Il Left bank side connector
k( ront) heated o
h oxygen
A U H o I sensor 22
}) 00 (rear) Ig (314
O o
Right )’ \ﬁ]ﬂ: Il ©4Y ©3
bank heated oxygen H H
sensor (rear} 7FU1460 1 | NECON
i | Harness side
| connector
Theoretical A/F £ | :

s \%

8 1

5 % -

g g

é Rich 4 Lean

< %4 57

= %

S "

UQ.J A 5EL1401

|
14 15 6
A/F ECI007
Engine control module connector 7FU1431
7FU0653
OPERATION

Refer to P.14A-128.
TROUBLESHOOTING
Refer to P.14A-129.

-
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INJECTION — On-Vehicle Inspection of MFI Components

14A-133

INSPECTION
Using Scan Tool
<Heated oxygen sensor (front)>

Function tern No. | Data display Check condition Engine condition | Standard value
Data reading 11 sensor Engine: Warm-up When sudden 200 mV or
39 etection (Make the mixture lean by engine deceleration lower
/oltage speed reduction, and rich by from 4,000 rpm
racing)
When engine is {600 —1.000 mV
suddenly raced
Engine: Warm-up 700 rpm 400 mV or
(Using the heated oxygen sensor (Idling) lower
signal, check the air/fuel mixture } (Changes)
ratio, and also check the condition of {2,000 rpm 600 — 1,000 mV
control by the engine control module)
<Heated oxygen sensor (rear)>
Function ltem No. | Data display Check condition Engine condition | Standard value
Data reading 59 Sensor ¢ Transaxle: 2nd gear 3,600 rom 600 — 1,000 mV
69 voltage <M/T>, L range
<A/T>
© [Driives witth widke open throttle

<Heated oxygen sensor (front, rear:)>

Function ltem No. | Data display Check condition Engine condition|Normal indication
Data reading 48 Heater Engine: Warm-up 750 rpm (Idle) ON
condition
5,000 rpm OFF
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HARNESS INSPECTION

1 Measure the power supply voltage of
side the heated oxygen sensor.
connector e Connector: Disconnected
® gnition switch; ON — 2
(211
(4)3) Voltage (V)
Repair the
B+ ——> harness.
(@[1] Bf1],
: Bl
7FUI333 relay)
2 E”Qdi”? cr?ntrol Check for an open-circuit, or a short-
@BeeD® ) gi‘ge gc?nn?e@zgss circuit to ground, between the engine
Harnes? side T~ ' | control module and the heated ox-
connector ygen sensor. > 3
¢ -~ e Heated oxygen sensor connector:
NE I Disconnected )
r !,"C"'@ ¢ Engine control module connector: Eepalrthe
|{— —CHEE] Disconnected % s (ér%efs)
L\
L (@4]-Fs)
(8411
— 4| — [0z
7TFU1439
Engine control reni
3 |, S Check for an open-circuit, or a short-
aside o gi‘ggléfngamtess circuit to ground, between the engine
connecior /\o NeCtor | control module and the heated ox-
. e ygen sensor. —1> 4
211 . * Heated oxygen sensor connector: ]
NE . Disconnected Repair the
P e Engine control module connector: harness.
! Disconnected (@3], -
—> [54)
(©[3] ©/3]-
67)
TFU1440
] Check for continuity of the ground
iJ .a...si de circuit. y :
connector e Connector: Disconnected
94 -, A
413

TFU1441

Repair the
S harness.
(@2, 2]
12 ©2]
i
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MD998464

1FU0979

MD998464  Jru0980

SENSOR INSPECTION

(1) Disconnect the heated oxygen sensor connector and
connect the special tool, Test Harness, to the heated
oXygen sensor connector.

(2) Check that there is continuity [approx. 20 € at 20°C (68°F)]
across terminals (1) and (3) of the heated oxygen sensor
connector.

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

(4) Warm up the engine until the engine coolant temperature
becomes 80°C (176°F) or higher.

(5) Using jumper wires, connect terminals (1) (red clip of the
special tool) and (3) (blue clip) of the heated oxygen sensor
connector to battery @ and © terminals respectively.

Caution
Ensure that the jumper wires are connected correctly,
as wrong connections result in a broken heated oxygen
sensor.

(6) Connect a digital voltmeter across terminals (2) (black clip of
the special tool) and @) (white clip).

(7) Race the engine repeatedly and measure the output voltage
of the heated oxygen sensor.

Heated oxygen

Engine sensor output Remarks
voltage
When engine 06-1.0V When the air-fuel mixture
is raced becomes richer as a result

of repeated racing, the
heated oxygen sensor shoul
output a volt%;e of
06-1.0V.

(8) If the measurements are not as specified, defective heated
oxygen sensor is suspected.

INSTALLATION

(1) For removal and installation of heated oxygen sensor, refer
to GROUP 11 — Exhaust Manifold.
(2) Tighten the heated oxygen sensor to specified torque.
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INJECTORS

&,

Ik

Injector inteﬁ

harness connector
(for rear bank)

<SOHC> ;//Q
WL T
v ’ 4

Injector intermediat/%

harness wennnactor,
r y P
(for E\aarbank) LeUo780

Connector
Solenoid coil

Plunger

Needle valve

Fuel
T

Filter

)N
®

7FU0832

Injection

MFI relay Injector 1 IniectorA 1 \njectc'r/v\1
No2 Nb.4 0.6 7K
§ g © connector
for rear
A 2 2 ) bank
2 ) 2 <SOHC>
N N N a
oo Yo N7 -~
® ©2 @5 ®s |
®1 ©2 ®3 ®4
(Oscillo -4} (Oscillo >4 (OSCiHOHh
injector A1 Injector A 1 Injector | 1 ]
No.1 0.3 No.5 ® Connector
g g g for rear
bank
g g LQ <SoHC>
. 7
2 2 12
(Oscillo 4| (Oscillo )4t (Oscillo -4}
1 2 3 14 15 16

3

Y4

'

Vi

/E/Z/ ré

"

Engine control module

Engine control module connector

o w| s

107

—~
ojo|oio|o|o|o)
ol Do

2s

7FU0833

ba
S§
9G
LS
BS
69
09
13

60

o aiu|o|

7FU0653

OPERATION

o The injector is an injection nozzle with a solenoid valve which injects fuel according to the injection signal
coming from the engine control module.

e The injector has a fixed nozzle opening area and the fuel pressure against manifold inside pressure is
regulated to a fixed level. Therefore, the volume of fuel injected by the injector is determined by the time

)

during which the needle valve is open, namely, by the time during which the solenoid coil is energized. .
e The battery voltage is applied through the MFI relay to this injector. When the engine control module turns
on the power transistor in the module, the solenoid coil is energized to open the injector valve, which then

injects fuel.
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TROUBLESHOOTING HINTS

Hint 1 :

Hint 2:

Hint 3:

Hint 4:

If the engine is hard to start when hot, check fuel pressure and check the injector for leaks.
If the injector does not operate when the engine that is hard to start is cranked, the following as well
as the injector itself may be responsible.

(1) Faulty power supply circuit to the engine control unit, faulty ground circuit

(2) Faulty MFI relay

(3) Faulty crankshaft position sensor, camshaft position sensor

If there is any cylinder whose idle state remains unchanged when the fuel injection of injectors is cut
one after another during idling, make following checks about such cylinder.

(1) Injector and harness check

(2) Ignition plug and high tension cable check

(3) Compression pressure check

If the injector harness and individual part checked good but the injector drive time is out of
specification, the following troubles are suspected.

(1) Poor combustion in the cylinder (faulty ignition plug, ignition coil, compression pressure, etc.)
(2) Loose EGR valve seating

(3) High engine resistance

INSPECTION
Using Scan Tool

Function Item No.| Data display Check condition Coolant Standard value
temperature
Data reading 41 Drive time*’ Engine: Cranking 0°C (32°F)*? 13.8 -16.8 ms

20°C (68°F) 40-48.8 ms

80°C (176°F) [8.6-10.6 ms

Function Item No.| Data display Check condition Engine state Standard value
Data reading 41 Drive time** ® Engine coolant tem- 700 rpm (Idle} |2.3-3.5ms
perature: 80 to 95°C
{176 to 205°F) 2,000 rpm 2.1 -3.3ms <SOHC>
® Lights, electric.cooling 2.0-3.2ms <DOHC>
fan, accessory units:
All OFF When sharp To increase
o Transaxle: Neutral racing
(P range for vehicle is made
with A/T)

o Steering wheel: Neutral

NOTE

*1. The injector drive time refers to when the supply voltage is 11 V and the cranking speed is less than 250 rpm.

“2: When coolant temperature is lower than 0°C (32°F), injection is made by 6 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.
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Function Item No. Drive content Check condition Normal state
Actuator test 01 No. 1 injector shut off Engine: Idling after Idle state to change u

warm-up further (becoming less

02 No. 2 injector shut off (Shut off the injectors stable or stalling)
in sequence during idling

03 No. 3 injector shut off after engine warm-up,
check the idling

04 No. 4 injector shut off condition)

05 No. 5 injector shut off

06 No. 6 injector shut off

Using Oscilloscope

(1) Run the engine at idle speed.

(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform at
the drive side of each injector.

2l

—>'A|'— A: Injector drive time

Norr_nal waveform 03A0209

HARNESS INSPECTION

1 Measure the power supply voltage of
’ y the front bank injector. \
arness side . .
e Connector: Disconnected | ]
@ conpector e Ignition switch: ON —> |2 ~—
©
Voltage (V) Repair the
B+ “ —t> ?arness. ~
&Fl relay{
T Fuoess
2 Measure the power supply voltage of
| D0 the rear bank injector.
®fa)E) e Connector: Disconnected
Harmass side e [gnition switch: ON > 3
connector \
‘ Voltage (V) .
0060N - aness
0060 + OK —>©:1vn
@ Harness side relay
connector {(®1]- MFI
7FU1337 relay
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14A-139

Harness side
connector-

Check for an open-circuit, or a short-
circuit between the front bank injector

and the engine control module.
e Injector connector: Disconnected ———p
e Engine control module connector:

Disconnected

4

Repair the
% —+-3harness.
(@®E)2]-
| [lz[s)

Harness side

10060
8{7

N hY
Harness side |
connector L

connector {
hA ";

|

# ]
N b H
2 & |

7FU0807

Check for an open-circuit, or a short-
circuit between the rear bank injector
and the engine control module.

e Connector: Disconnected
e Engine control module connector:
Disconnected

g
Repair the
harness.

O(( —9@@@—
[14]15]16]

(®[2]3]a]—

[14{15]16])

7FU069¢

* Injector intermediate

<SOHC>/}// o| <poHc> //L\
1 k7 /\/— N4

Injector @tmediate ~—.

<SOHC>

7EU1092

ACTUATOR INSPECTION

Measurement of Resistance between Front Bank Termi-
nals

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

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

Measurement of Resistance between Rear Bank Terminals
(1) Disconnect the injector intermediate connector.

(2) Measure resistance between terminals

<SOHC>
Injector No. Measuring terminals Resistance
No. 2 1-2 13 — 16 O
No. 4 | -5 [At 20°C (68°F)]
No. 6
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<DOHC>

7FUN44

<DOHC>
Injector No. Measuring terminals Resistance
No. 2 1-2 13 -16 Q
No. 4 1-3 [At 20°C (68°F))
No. 6

(3) Connect the injector intermediate connector.
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IDLE AIR CONTROL MOTOR (STEPPER MOTOR TYPE)

A Harness side
IAC motor connector
(stepper motor)
MFl relay
[7 “97 ’%F
2 5 5EL1600
AN - .
7FU064Y @ Equipment side
connector
N
Ball bearing | Magnetic rotor 0000000 mm[mu (1 X2
&l -l DOC
Stepper i
motor » SN Coll 1 3 4 6 IAC motor
Oscillo Oscillo Oscillo Oscillo
(e | [ am—)
Ball bearing ]
Lead screw ° 4 17 5 18 Engine control module
Throttle bodv seat 7Fu03¢

7FU0518

Engine control module connector

15 3
4]
€9
vS
55
9s
LS
86
65
09
19

s [o|wision|o| |l

101
0
0
0
0
0

4
€
v
S
9
G111 L0

311180
89
69

29
€9
2]

3 69
] 99
L9
0L
1 1L
2L

7FU0B53

OPERATION

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

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

& The battery power is supplied to the stepper motor through the MFI relay. As the engine control module
turns on power transistors in the module one after another, the stepper motor coil is energized and the
motor rotates in normal or reverse direction.

TROUBLESHOOTING HINTS

Hint 1: If the stepper motor step increases to 100 to 120 steps or decreases to 0 step, faulty stepper motor
or open circuit in the harness is suspected.
Hint 2: If the idle air control motor harness and individual part checked good but the stepper motor steps are
out of specification, the following faults are suspected.
(1) Poorly adjusted reference idle speed
(2) Deposit on the throttle valve
(3) Air leaking into the intake manifold through gasket gap
(4) Loose EGR valve seat
(5) Poor combustion in the cylinder (faulty ignition plug, ignition coil, injector, low compression
pressure, etc.)
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INSPECTION
Using Scan Tool

Function ltem No.| Data display Check condition Load state Standard value
Data reading 45 Stepper e Engine coolant tem- Air conditioning switch: |2 — 25 step
motor steps erature: 80 to 95°C OFF

176 to 205°F)

. Lights, electric cooling |Air conditioning switch: Increase by 10 -
fan, accessory units: ON 70 step
All OFF

e Transaxle: Neutral e Air conditioning switch: |Increase by 5 —
(P range for vehicle ON 50 step
with A/T> ® Selector lever:

e Steering wheel: Neutral | Shift to D range

e Idle position switch: ON
(compressor clutch
to be ON if air condi-
tioning switch is ON)

® Engine: Idling

NOTE

When the vehicle is new [within initial operation of about 500 km (300 miles)], the stepper motor steps may be about 30

steps more than standard.
Caution

When the selector lever is shifted to the “D” range, the brakes must be used to prevent the vehicle from moving

forward.

Normal
waveform

Oscillo 1

Oscillo 2

Oscillo 3

| Oscillo4

03A0201

Using Oscilloscope

(1) Connect the probe to each oscilloscope pick-up point as
shown in the circuit diagram.

(2) Start the engine.

(3) When the air conditioning switch is turned on, the idling
speed increases to operate the idle speed control. Check
the instantaneous waveform.

NOTE

Keep in mind that the waveform can be observed only
when idle speed control is in operation.
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HARNESS INSPECTION

Measure the power supply voltage of
idle air control motor.

e |dle air control motor connector:
Disconnected - > 2
e Ignition switch: ON

Repair the
Voltage (V) harness.
——t»(MFI relay —
B+ @z))
@ Harness side (MFI relay —
connector
01 LO395

| 2 Engine control Check for an open-circuit, or a short-
@ Harness side module hamess circuit to ground between the engine

connector side connector r

—__" control module and the idle air control
T T motor. f j
£17) e Engine control module connector: @ —T> /[sToP

[

]
4

4 Disconnected .

[T | .

3Y201 e Idle air control motor connector: ﬁ:ﬁ]aérssthe
61514 Disconnected ‘ '

[EPINIE PR

01 LO397

C

ACTUATOR INSPECTION
Checking the Operation Sound

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

(2) If the operation sound cannot be heard, check the stepper
motor's activation circuit.

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

IAC motor

7FU064.
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Checking the Coil Resistance

(1) Disconnect the idle air control motor connector and connect
the special tool (test harness). \/
(2) Measure the resistance between terminal (2) (white clip of
the special tool) and either terminal (1) (red clip) or terminal
(® (blue clip) of the connector at the idle air control motor
side.

Standard value: 28 — 33 (1 at 20°C (68°F)

(3) Measure the resistance between terminal (5) (green clip of
the special tool) and either terminal (8 (yellow clip) or
terminal @) (black clip) of the connector at the idle air control
motor side.

Standard value: 28 — 33 () at 20°C (68°F)

7FU001(

Operational Check

(1) Remove the throttle body.
(2) Remove the stepper motor.

IAC motor
(stepper motor)

7FU0980

(3) Connect the special tool (test harness) to the idle air control
motor connector.

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

MD998463 7FUD078
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7F U0295

(5) With the idle air control motor as shown in the illustration,
connect the negative © terminal of the power supply to
each clip as described in the following steps, and check
whether or not a vibrating feeling (a feeling of very slight
vibration of the stepper motor) is generated as a result of
the activation of the stepper motor.

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

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

(3 Connect the negative © terminal of the power supply to
the blue and yellow clip.

(&) Connect the negative © terminal of the power supply to
the red and yellow clip.

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

(8 Repeat the tests in sequence from (& to (1.

(6) If, as a result of these tests, vibration is detected, the
stepper motor can be considered to be normal.
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IGNITION COIL AND IGNITION POWER TRANSISTOR <SOHC>

ISR

Ignition switch [IG]

@ Harness side
connector

Ignition coil | 2

.y Equipment side SEL1Z01
7Fuores|  Distributor T connector
Spark / 1
| oo |
! 3 power fransistor

MLLE

No.l No4 No2 No5 No.3 No.

Equipment side

connector Ignition timing

adjustment
terminab

Oscillo 1

10 104
jl ? | /

7FUN39

Engine control module

Engine control

module connector J

28 §
£9
09
19

2
€
4
£ S
3071 M
G170

9171180

ke

Ge

2
0

7FU0653

OPERATION

When the ignition power transistor unit is switched ON by the signals from the engine control module, the
primary current of the ignition coil will flow. When the ignition power transistor unit is switched OFF, the
primary current flow is interrupted, and high voltage is produced at the secondary coil.

When the engine control module switches OFF the transistor within the unit, the battery voltage within
the module is applied to the ignition power transistor unit, and the ignition power transistor unit is
switched ON. In addition, the ignition power transistor unit is switched OFF when the engine control

module switches ON the transistor within the module.

INSPECTION
Using Scan Tool

Standard value

(Use the timing light
to check actual igni-
tion timing)

2,000 rpm

Function Item No. |Data display Check condition Engine state
Data reading 44 Ignition e Engine: Warm up 700 rpm (Idling)|7 —23°BTDC
advance ¢ Timing light: Set

13 - 39°BTDC




MULTIPORT FUEL INJECTION — on-vehicle inspection of MFI Components

14A-147

<Ignition timing adjustment mode>

Function ltem No. Data display Check Engine state Normal
condition display
Data list 36 Existence of continuity Engine: Idling Ground ignition timing ON
to ground if ignition adjustment terminal.
timing adjustment
terminal Remove ground from OFF

ignition timing adjust-
ment terminal.

ov

|

vV —

L

L

Normal waveform

03A0207

1oV

ov

E Oscillo 2)

—

|
|

—

Normal waveform

03A0207

HARNESS INSPECTION

Using Oscilloscope

1. Primary signal of ignition coil

(1) Run the engine at an idle speed.
(2) Connect the probe to oscilloscope pick-up point 1 as
shown in the circuit diagram, and check the primary

signal of the ignition coil.

2. Control signal of ignition power transistor

Connect the probe to oscilloscope pick-up point 2 as shown
in the circuit diagram, and check the control signal of the

ignition power transistor

j connector

connector

7FU0836

ignition power transistor unit and igni-
tion coil.

e Ignition coil connector: Discon-
nected

® [gnition power transistor connec-
tor: Disconnected

1 : Measure the power supply voltage of
® I;Igrr]r;]%sgoflde the ignition coil.
e Connector: Disconnected
e Ignition switch: ON R
Voltage (V)
Repair the
B+ —T>harness.
(@—_Ignl—
tion switch)
7FU1312
2 @® Harness side [ Check for continuity between the

3

>

Repair the
>harness.

(®is]-@r))
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3® Harnessside
— 1 connector

‘000,
BIASA AL

Check for continuity of the ground
circuit of the ignition power transistor.

e Ignition power transistor connec-
tor: Disconnected

¢ Engine control module connector:
Disconnected

> (4

T 7FU1247

Repair the
% > harness.
(2] -
= Ground)
7FU0837
4 Harness side Measure the control signal voltage of
connector the ignition power transistor.
=Y ® |gnition power transistor connec-
312 tor: Disconnected —_—> )
® Ignition switch: START
Voltage (V) % Repair the
—>harness.
2.0 - 6.0 (©1]- 9

5 © lgnition
timing

adjustment
terminal

7FU1060

Measure the voltage of the ignition
timing adjusting terminal.

® Ignition switch: ON

Voltage (V)

40 — 5.2

R R

LA

Repair the
__>harness.

(©11]- [io4))

ACTUATOR INSPECTION
Refer to Group 8 — Ignition System
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IGNITION COIL AND IGNITION POWER TRANSISTOR <DOHC>

Ignition switch

R TOCk == =7 LOCK
R LI Z .
T p-.‘.
h . S (AR pd Acc
Ignition coil ¥
{ignition power
transistor)
7FU0648
) Ignition coll 43
@® Harness side
connector
Coil A Coil B Coil G
Engine 3”5_ 3" g—- 3“
speed
check
control
terminal 2 1 4
L2 A1) |
Equipment side @ 3 |
connector % J -
5EL1401 /L ]
® Harness side connector A6 13 A2 411 ele le e o le Spark
" é) _@ {) plug
FACHO - = - - = =
i No. 1 No. 2 No. 3
Y5 Y3 Y2 Y1Y4 lgniton No.4  Nos  No6
& power
transistor
< Tachometer —¢
- Ignition
—(Oscillo 2) timing
adjust-
ment
. connector
Engine control module X 101 A 10 23 11 104
5V
. 5V 7FU1059
Engine control module connector
S R e e B et e o S e Sl A b
h ISt N 3 o ol S
7FU0653

OPERATION

o When the ignition power transistor unit A is turned on by the signal from the engine control module,
primary current flows to the ignition coil A. When the ignition power transistor unit A is turned off, the
primary current is shut off and a high voltage is induced in the secondary coil A, causing the ignition plugs
of No. 1 and No. 4 cylinders to spark. When the ignition power transistor unit B is turned off, the ignition
plugs of No. 2 and No. 5 cylinders spark. In addition, when the ignition power transister unit C is turned
off, the ignition plugs of No. 3 and No. 6 cylinders spark.

b ¢ When the engine control module turns off the transistor in the module, the battery voltage in the module
is applied to the ignition power transistor unit to turn it on. When the engine control module turns on the
transistor in the module, the ignition power transistor unit is turned off.
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INSPECTION

Using Scan Tool
<Spark Advance>

[\

I Function I!tem No. | Data display Check condition | Engine state | Standard value
Data reading 44 Ignition e Engine: Warming up 700 rpm (Idle) |7 —23°BTDC
advance e Timing light: Set (set
timing light to check 2,000 rpm 30 —50°BTDC
actual ignition timing)
<Ignition Timing Adjustment Mode>
Function ltem No. Data display Check Terminal Standard value
condition condition
Data list 36 Continuity present or e Engine: Ignition timing ad- ON
not present between Idling justment terminal is
ignition timing adjustment grounded
terminal and ground
Ignition timing ad- OFF
justment terminal is
disconnected from
ground
<Standard Ignition Timing>
Function ltem No. Drive Check condition Normal condition
Actuator test 17 Set to ignition timing e Engine: idling 5°BTDC
adjustment mode e Timing light: set
@ Using Oscilloscope
\ 1. Primary signal of ignition coil
(1) Run the engine at an idle speed.
(2) Connect the probe to oscilloscope pick-up point 1 as
shown in the circuit diagram, and check the primary
- h_ signal of the ignition coil.
oy — L|
A N
Normal waveform 03A0207

10V —

W

1

3

1

ov

Normal waveform

03A0207

2. Control signal of ignition power transistor

Connect the probe to oscilloscope pick-up point 2 as shown
in the circuit diagram, and check the control signal of the
ignition power transistor.
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MFI Components

HARNESS INSPECTION

1

® Harness side
connector

DN
00
\4i3

oiLo4an

Measure the power supply voltage of
the ignition coil.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

B+

2

Repair the
=» harness.
(@3]~ Igni-

tion switch)

2 |72 Harness side

connector

00060
STAN AN AN AN AN

Measure the power supply voltage of
the ignition coil.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

B+

3

—

Repair the
harness.
*(@ — Igni-
tion switch)

3

® -2 Harness side
connector

(6 X3 X4X3X2 1)
NIPAV. VAP AP ANGPAN

Check for an open-circuit, or a short-
circuit to ground between the engine
control unit and the ignition power
transistor.

e Engine control module connector:
Disconnected

® [gnition power transistor connec-

_":’lil

R

Engine . Repair the
cgg(t;mf' tor: Disconnected “ —_L3 hamess,
) o, (®05] - D)
l side
4 4 connector
o 6FU1251
4 ' —. Check for an open-circuit, or a short-
(_ V| circuitto ground between the ignition
~—1 ] power transistor and the ignition coil.
" | Igniti il tor: Di
®- 1 Hamess side! ] e Igni |o(;1 coil connector: Discon- —_ 5
connector @ ne;c_te .
® lapition power transistor connec-
13012]11 ~-=$4)3 tor: Disconnected .
Harmess Repair the
® o % —+> harness.
! connector ( @—)
L (@1]-®)2)
(@)4]-@11)
7FU0699
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5 ‘ Check for continuity of the ground
—®-2 Harness side cireuit. )
connector e Connector: Disconnected S
000000 6
Repair the
“ = harness.
(@] -
Ground)
6 Measure the voltage of the control
signal circuit of the ignition power
® -2 Harness side transistor.
connector e Connector: Disconnected S 7
N OO e Ignition switch: START =
Voltage (V) Repair the
| _>harness.
05 - 4.0 (R
(—@;
B)1)— il
7FU0701 I

7 |© lgnition timing
adjustment

connector

7FU1060

Measure the voltage of the ignition
timing adjustment terminal.

® [gnition switch: ON

Voltage (V)

40 - 52

oK —

Eepairthe

—1L3 harness.
O(( gcan

104

ACTUATOR INSPECTION

Refer to GROUP 8 — Ignition System.
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EVAPORATIVE EMISSION PURGE SOLENOID

MFl relay

EVAP purge
solenoid Al

X

/ 2
7FU1009 @ Equipment side I

EVAP purge
solenoid

connector

@ Harness side 1

gonnector & A S —
Engine control module :

01A0324

SEL1208

Engine control module connector

N
s [rafeof s ofw©| ololo|o|ololo|olZ| I L5
=

S
19

2
pe
2
‘M

60
<]

g

g

[

[

g

9

]

P 1 1 s e et g S [T R O {ro|

7FU0653

OPERATION
e The evaporative emission purge solenoid is an ON-OFF type one which controls introduction of purge air
from the canister into the intake air plenum.

e The battery power is supplied to the evaporative emission purge solenoid through the MFI relay. When
the engine control module turns ON the power transistor in the module, current flows to the caoil,
introducing purge air.

INSPECTION
Using Scan Tool

Function ftem No. Drive content Check condition Normal state
Actuator test 08 Solenoid valve from OFF  |Ignition switch: ON Operating sound is heard
to ON : when driven
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HARNESS INSPECTION

1

@ Harness side
connector

7FU0525

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

B+

> |2

> Repair the
“ hamess.

(MFI relay
-@)

9]

@ Harness side

7FU0526
connector

Check for an open-circuit, or a short-
circuit to ground between the eva-
porative emission purge solenoid and
the engine control module.

e Engine control module connector:

Disconnected
e Evaporative emission purge sole-
noid connector: Disconnected

ok - 4

Repair the

L harness.
O(( ~ @z s)

ACTUATOR INSPECTION

Refer to GROUP 25 — Evaporative Emission Control System.
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EGR SOLENOID <California>

MFI relay

1
A @® Equipment side

V_ L connector
@ EGR solenoid EGR solenoid X é
S 7FU1011

Engine
control
module

01Wes7

Engine control module connector

B LY BIFSNE ojo|ojo|ojo|o|of
o= )|l slofon]| |

19

28
LS
8
[
0
1
e

oo |r|w|a|x|om)

7FU0653

OPERATION

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

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

TROUBLESHOOTING HINT

If the results of EGR solenoid on-vehicle and off-vehicle inspections are normal but the diagnostic trouble
code for EGR system failure is displayed, check the EGR valve, vacuum hose and EGR passage for blocking.
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INSPECTION
Using Scan tool

Function Iltem No.

Drive content

Check condition

Normal state

Actuator test 10

Change solenoid valve
from OFF to ON state

Ignition switch: ON

Operating sound is heard
when driven

HAFIQNESS INSPECTION

|

—_—

@) Harness side
connector

;

= 01A0524

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

oK

B+
w —t3 harness.
( — MFI

Repair the

relay

Engine control module
harness side connector

2]

® Harness side
connector

01A0825

Check for an open-circuit, or a short-
circuit to ground between the EGR
solenoid and the engine control mod-
ule.

e EGR solenoid connector: Discon-
nected

e Engine control module connector:
Disconnected

oK

Repair the

2 harness.

(@f2]-[e))

ACTUATOR INSPECTION

Refer to GROUP 25 — Exhaust Gas Recirculation (EGR) System.
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VARIABLE INDUCTION CONTROL MOTOR (DC MOTOR) <DOHC>

Variable induction control motor
(DC motorlwith built-in induction
control valve position sensor)

7FU0802

@ Equipment side
connector

Engine control module

DC motor

vV Vv

Close Open

A v 4
l N~ N
LAkA

N 109 \(110

Engine control module connector

o o)

o

O |rotw)

10
0
0
0
0
0

Al A2
Variable
induction
control
motor
DC motor
1FU0646

2
€
v
]
9
G171 |40

911180

2L

01
1
2
€
4

7FU0653

OPERATION

¢ Asthe DC motor is driven clockwise or counterclockwise by the signal from the engine control module,
the variable induction valve opens or closes.
e The DC motor is driven clockwise or counterclockwise as the direction of current flow is changed by the
motor drive IC in the engine control module.

INSPECTION
Using Scan Tool

Function

Item No.

Drive content

Check condition

Normal state

Actuator test

1

Drive the variable induc-
tion control (VIC) motor
{Open and close the vari-
able induction valve)

Ignition switch: ON

Turn the variable induction
valve shaft (Variable induc-
tion valve: FULL CLOSE
— FULL OPEN
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HARNESS INSPECTION

Engine control module

: Check for an open-circuit,or a short-
harness side connector

circuit to ground, between the engine

control module and the variable induc-
tion control motor connector. e
e Variable induction control motor

connector:  Disconnected
e Engine control module connector:

Disconnected w — Egr%zggéhe

(%— [103])
(@/2]- [ma])

@ Harness side
connector

7FU0841

ACTUATOR INSPECTION
Refer to GROUP 11.
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ENGINE AND TRANSAXLE TOTAL CONTROL SIGNAL <A/T>

Transaxle control module

s

b / I ' 5V

S U 'E g

" Engine control (7 9 Y 108
A7

module 1670292

,Lne ,L 59

Engine
control
module

5V 5
7FU0843
@ Transaxle control module connector )
Engine control module connector
— r— —
v—tf\lttvm«wmvr Randinl ozl 4P
e i o e R E T i S o e S = B P P P E P A
bod g =] w{on | i |wo|e el
) LD LY [ D LD | = Y T Y
( ) Rt O I et I h A P Al
7 FU0903
7FU0653
OPERATION

e Three communication lines are connected between the engine control module and the transaxle control
module to send and receive the engine and transaxle total control signal.

e If the transistor inside the engine control module changes from OFF to ON by the command of the engine
control module, the terminal having a voltage of 5 V applied to it from the transaxle control module is
grounded in the engine control module.

This will change the terminal voltage of the transaxle control module from HIGH to LOW.

If the transistor fitted inside the engine control module changes from ON to OFF, the terminal, having
applied to it a voltage of 5 V from the transaxle control module and grounded in the engine control module,
is released and the terminal voltage of the transaxle control module changes from LOW to HIGH.
In this way, the terminal voltage of the transaxle control module is controlled by ON/OFF operation of the
transistor inside the engine control module in order to send signal.

On the other hand, the transaxle control module also controls the terminal voltage of the engine control
module by the ON/OFF operation of the transistor fitted inside the transaxle control module in order to
send signal. In this way, the engine and transaxle send control signal to each other.
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Components

HARNESS INSPECTION

1

@ Transaxle control
module harness side
connector

Engine control
module harness
side connector

6FU1543

Check for an open-circuit, or a short-
circuit to ground between the trans-
axle control module and the engine

control module.

e Transaxle control module connec-
tor: Disconnected

e Engine control module connector:
Disconnected

2

—>

2

Repair the
—=>» harness.

(@(7]- (18))

2

@ Transaxle control
module harness side
connector

Engine control
module harness
side connector

6FU1543

Check for an open-circuit, or a short-

circuit to ground between the trans-
axle control module and the engine

control module.

e Transaxle control module connec-
tor: Disconnected

e Engine control module connector:
Disconnected

o

— 3

Repair the
harness.

— @3-

3

@® Transaxle control
module harness side
connector

Engine control
module harness
side connector

6FU1543

Check for an open-circuit, or a short-
circuit to ground between the trans-
axle control module and the engine
control module.

e Transaxle control module connec-
tor: Disconnected

e Engine control module connector:’
Disconnected

gR | &R

—

Repair the

—=3» harness.

(@ (o8] —[7))
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Fuel gauge cover
NN

GH

03F0005

Fuel pump
check terminal 04F0011

RELEASE OF RESIDUAL PRESSURE FROM HIGH
PRESSURE FUEL HOSE

Make the following operations to release the pressure remain-
ing in fuel pipe line so that fuel will not flow out.

(1) Remove the fuel gauge cover in the luggage compartment.

(2) Disconnect the fuel pump harness connector.

(3) Start the engine and after it stops by itself, turn the ignition
switch to OFF.

(4) Connect the fuel pump harness connector.

(5) Apply the specified sealant to the rear floor pan.
Specified sealant: 3M ATD Part No. 8509 or equivalent
(6) Install the fuel gauge cover.

FUEL PUMP OPERATION CHECK

(1) Set the ignition switch at OFF.

(2) Check that when the battery voltage is directly applied to
the fuel pump check terminal (black), the operating sound
of the pump can be heard.

NOTE

Since the fuel pump is installed in the fuel tank, its
operating sound cannot be readily heard. Remove the fuel
tank cap and listen to the operating sound through the filter
port.

(3) Hold the high pressure fuel hose between your fingers and
check that the fuel pressure can be felt.
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FUEL PRESSURE TEST

(1) Reduce the internal pressure of the fuel pipes and hoses.
(2) Disconnect the fuel high pressure hose at the fuel rail 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.

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

(4) Attach the special tool set in step (3) to the fuel rail between
high pressure hoses.

(5) Connect a jumper wire to the terminal for activation of the
fuel pump and to the positive @ terminal of the battery to
activate the fuel pump. With fuel pressure applied, check to
be sure that there is no fuel leakage from the fuel pressure
gauge and the special tool connection part.
(6) Disconnect the jumper wire (from the terminal for activation
of the fuel pump) to stop the fuel pump. \)
(7) Start the engine and let it idle.

7FU0953

(8) Measure the fuel pressure during idling.
Standard value: Approx. 270 kPa (38 psi) at curb idle
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14A-163

Fuel pressure
regulator

(9) Disconnect the vacuum hose from the fuel pressure
regulator, and then measure the fuel pressure while using a
finger to plug the end of the hose.

Standard value: 330 — 350 kPa (47 — 50 psi) at curb idle

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

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

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

(12)If the fuel pressure measured in steps (8) to (11) deviates
from the standard value range, check for the probable
cause by referring to the table below, and then make the
appropriate repair.

Condition

Probable cause Remedy

e Fuel pressure is too low.

e Fuel pressure drops during
racing.

e No fuel pressure in fuel return
hose.

Fuel filter is clogged. Replace the fuel filter.

Malfunction of the valve seat within Replace the fuel pressure regulator.
the fuel pressure regulator, or fuel
leakage to return side caused by

spring deterioration.

Fuel pump low discharge pressure.

Replace the fuel pump.

Fuel pressure is too high.

The valve within the fuel pressure
regulator is sticking.

Replace the fuel pressure regulator.

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

Clean or replace the hose and/or
pipe.

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

Damaged vacuum hose or nipple
clogging.

Replace the vacuum hose, or clean
the nipple.
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(13)Stop the engine and check for a change of the value

indicated by the fuel pressure gauge. The condition is

normal if there is no decrease of the indicated value within

two minutes.

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

determine the cause of the problem and make the

appropriate repair.

Condition Probable cause Remedy
After the engine is stopped, the Injector leakage. Replace the injector.
fuel pressure drops gradually.
Leakage at the fuel pressure Replace the fuel pressure regulator.

regulator valve seat.

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

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

(14)Reduce the internal pressure of the fuel pipes and hoses.
(15)Disconnect the fuel pressure gauge and the special tools

from the delivery pipe.

Caution
Because there will be some residual pressure in the fuel
pipe line, use a shop towel to cover so that fuel doesn’t
splatter.

(16)Replace the O-ring at the end of the fuel high-pressure hose

with a new one.

(17)After connecting the fuel high-pressure hose to the fuel rail,

tighten the installation bolt at the specified torque.
Tightening torque: 5.0 Nm (3.6 ft.lbs.)

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

(1) Apply battery voltage to the terminal for activation of
the fuel pump so as to activate the fuel pump.

(2) With fuel pressure applied, check for leakage of the fuel
line.
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ENGINE CONTROL MODULE (ECM) TERMINAL
VOLTAGES INSPECTION

(1) Connect a very thin wire probe (such as a paper clip) to the
probe of the voltmeter.

(2) Insert the very thin probe from the wire side into contact
with each of the terminals of the ECM connector and check
the voltage, while referring to the check chart.

NOTE

1. Measure a voltage with the ECM connector connected.

2. Measure the voltage between each terminal and the No. 26
terminal (ground terminal).

3. Withdraw the ECM for easier access to the connector

terminals.

The inspection need not be performed in the order of the

chart.

Caution

Short-circuiting the positive {+) probe between a connec-

tor terminal and ground could cause damage to the vehicle

wiring, sensors or ECM, or all of them. Use care to prevent
it!

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

(4) After repair or replacement, recheck with the voltmeter to
confirm that the problem has cleared completely.

7FU1264

E

TERMINAL VOLTAGE CHECK CHART
Engine Control Module Connector Terminal Configuration

s
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7FU0653
Terminal No. Check point Check conditions (Engine conditions) Standard value| Remarks
60 Back-up power supply Ignition switch: OFF B+
12 Power supply Ignition switch: ON B+
25
62 Ignition switch IG Ignition switch: ON B+
108 MFI relay Ignition switch: OFF B+
(power supply)
Ignition switch: ON 0-3v
8 MFI relay Ignition switch: ON B+
(fuel  pump)
Engine: Idle 0-3v
61 Sensor impressed Ignition switch: ON 45-55V
voltage
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Terminal No. Check point Check conditions (Engine conditions) Standard value| Remarks
70 Volume air flow sensor |Engine:|dle 292392V
Engine: 2,000 rpm

19 Volume air flow sensor |Engine: idle o-1V
reset signal
Engine: 3,000 rpm 6-9V
52 Intake air tempera- Ignition switch: When intake temperature 3.2-3.8V
ture sensor ON is 0°C (32°F)
When intake temperature 23-29V
is 20°C (68°F)
When intake temperature 1.5-2.1V
is 40°C (104°F)
When intake temperature 04-1.0V
is 80°C (176°F)
65 Barometric pressure Ignition switch: When altitude is 0 m (O ft.) 3.7-4.3V
sensor ON
When altitude is 3.2-38V
1,200 m (3,937 ft.)
63 Water temperature Ignition switch: [When water temperature 3.2-3.8V
sensor ON is 0°C (32°F)
When water temperature 2.3-2.9V
is 20°C (68°F)
When water temperature 1.3-1.9V
is 40°C (104°F)
When water temperature 0.3 -0.9v
is 80°C (176°F)
64 Throttle position Ignition switch: |Idle 03-1.0V
sensor Kept in ON
state for more
than 15 Wide open throttle 45 b5V
seconds
67 Closed throttle Ignition switch: Throttle valve placed in idle [0 — IV
position switch ON position
Throttle valve placed in 4V or more
slightly opened position
68 Camshaft position Engine: Cranked 0.2 -3.0V
sensor
Engine: Idle
69 Crankshaft position Engine: Cranked 0.2 -3.0V
sensor
Engine: Idle
51 Ignition switch — ST Engine: Cranked 8V or more M/T
71 Park/Neutral position Ignition switch: [Selector lever set to 0-3v AT
switch ON PorN
Selector lever set to 814V

D,2,LorR
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Terminal No. Check point Check conditions (Engine conditions) Standard value| Remarks
66 Vehicle speed sensor ¢ [gnition switch: ON 0 < 5V
® Move the vehicle slowly forward (Changes
repeated)
107 Power steering Engine: | Steering wheel placed in neutral B+
pressure switch Idle, (straight ahead) position
warm
Steering wheel turned half a turn |0 -3V
115 Air conditioning switch 1 [Engine: [Air conditioning switch set to OFF |0 -3V
Idle
Air conditioning switch setto ON |B+
(Air conditioning compressor
in driven state)
101 <SOHC> Air conditioning switch 2 [Engine: |Air conditioning switch set to OFF |0 -3V
20 <DOHC> Running
at idle o Air conditioning switch set B+
to ON
o Indoor set temperature
brought closer to atmospheric
temperature
22 Air conditioning relay o Engine: Idle B+ or 6V or
© Air conditioning switch: OFF — ON more for
(Air compressor in driven state) a moment
- 0-3V
20 <SOHC> | Fan motor relay (Lo) Radiator fan not operating B+
6 <DOHC> [ Coolant temperature: below S0°C (194°F)]
Radiator fan operating at low speeds 0-3v
[Coolant temperature: 95 — 105°C
(203 — 221 °F}]
21 <SOHC> | Fan motor relay (Hi) Radiator fan not operating B+
53 <DOHC> [Coolant temperature: below 90°C {194°F)]
Radiator fan operating at high speeds 0-3v
[Coolant temperature: above 105°C (221 °F)]
24 Electric load switch Engine: | Lighting switch set to OFF 0-3vV DOHC
Running
at idle Lighting switch set to ON B+
55 Heated oxygen sensor |Engine: warm, 2,000 rpm 0<«0.8V All models
56 (front) (Check using a digital type voltmeter.) (Changes (For
repeatedly) Federal an
Canada
terminal
56 only)
102 Heated oxygen sensor |® Transaxle: 2nd gear <M/T>, 06-1.0V California
105 (rear) L range <A/T>
o Drive with wide open throttle
e Engine: 3,500 rpm or more
1 No. 1 injector Engine: Running at idle after warmup, and Falls
accelerated abruptly by depressing accel- temporarily
14 No. 2 injector erator pedal a little
from 11 — 14V.
2 No. 3 injector
15 No. 4 injector
3 No. 5 injector
16 No. 6 injector
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Terminal No. Check point Check conditions (Engine conditions) Standard value| Remarks
4 Stepper motor coil Engine: warm B+
<Al> Check immediately after hot restart. (o
0-3Vv
17 Stepper motor coil (Changed
<A2> repeated)
5 Stepper motor coil
<B1>
18 Stepper motor coil
<B2>
10 Ignition power Engine: 3,000 rpm 0.3 -3v
transistor unit A
23 Ignition power DOHC
transistor unit B
1 Ignition power
transistor unit C
9 Evaporative emission Ignition switch: ON B+ California
purge solenoid
Engine: warm, 3,000 rpm 0-3v
101 Engine ignition signal Engine: 3,000 rpm 0.3 —3v DOHC
104 Ignition timing Ignition switch:|Ignition timing adjustment |O-1V
adjustment terminal ON terminal connected to
ground
Ignition timing adjustment 4.0 - 5.5V
terminal disconnected
from ground
106 Check engine/malfunc- |Ignition switch: OFF — ON 0-3V
tion indicator lamp l
913V
(Several
seconds later)
6 EGR solenoid Ignition switch: ON B+ California
Engine: Idle Falls
Suddenly depress the acceleration pedal. temporarily
from B+.
53 EGR temperature Ignition switch: \When sensor temperature (3.6 4.4V California
sensor ON is50°C (122°F)
When sensor temperature (2.2 - 3.0V
is 100°C (2 12°F)
54 Oxygen sensor Engine: Idle, warm 0-3v California
57 heater
Engine speed: 5,000 rpm B+
11 Induction control valve |Ignition switch: ON 0- 1Vor DOHC
position sensor No. 1 45 -55V
Engine: Slowly accelerated from idling 0-1or
speed to 5,000 rpm 4.]'-': -b.5V
1.5-4V

(for a moment)
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Terminal No. Check point Check conditions (Engine conditions) Standard value | Remarks
103 Induction control valve |Ignition switch: ON 0—-1Vor DOHC
position sensor No. 2 45 -55V
Engine: Slowly accelerated from idling 0- 1Vor
speed to 5,000 rpm 4.? -b.5V
1.5-4V
(for a moment)
110 Induction control valve |Engine: Slowly accelerated from idling O-1Vv DOHC
(Opened) speed to 5,000 rpm !
4V or more
(for a moment)
109 Induction control valve |Engine: Slowly decelerated from 5,000 rpm
(Closed) to idling speed
116 Total control Engine: Idle 45 -55V AT
“Reduce torque”
request signal 1 Engine: Running at idle after warmup and O-1v
changing speeds
59 Total control Engine: Idle O-1v AT
“Reduce torque”
request signal 2 Engine: Running at idle after warmup and 1-55V
changing speeds
7 Total control Engine: Running at idle with coolant tempera-|0 — IV AT
“Reduce torque” ture at 50°C (122°F) or lower
execution signal
Engine: Idle, warm 1-4V
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ON-VEHICLE INSPECTION OF MFI COMPONENTS <California — DOHC

Non Turbo, Turbo>
COMPONENT LOCATION

Name Symbol Name Symbol
Air-conditioning relay 0 Ignition coil (ignition power transistor) M
Air-conditioning switch G Ignition timing adjusting terminal Q
Camshaft position sensor AA Injector K
Check engine/malfunction indicator lamp P “Knock sensor T
Crankshaft position sensor D Multiport fuel injection (MFI) relay N
Diagnostic output terminal and diagnostic Park/Neutral position switch <A/T> f
test mode control terminal
EGR solenoid Z Power steering pressure switch H
EGR temperature sensor Y Resistor <Turbo> W
Engine control module S Throttle position sensor (with built-in closed C
throttle position switch)
Engine coolant temperature sensor B Turbocharger waste gate solenoid <Turbo> U
Evaporative emission purge solenoid X Variable induction control motor (DC motor) J
(with built-in induction control valve position
sensor) <Non Turbo>
Fuel pressure solenoid <Turbo> Y Vehicle speed sensor (reed switch) F
Heated oxygen sensor E Volume air flow sensor (with built-in intake air tem- A
perature sensor and barometric pressure sensor)
Idle air control motor (stepper motor) - L

NOTE

The “Name” column is in alphabetical order.

d

WRVIX]z

L]
019

7FU1003

-/
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Volume air flow ser‘ir E
(with built-in intake

Engine coolant
temperature sensor

-
7FU0941 \M

Crankshaft
< position sensor

7FU0638

(with built-in closed

throttle position —

switch) |~/
|

FEEl

7FU0929 7FU130€

<California - [ Loftbank' | [} 12 <Turbo other than / \\
DOHC ; oY heated oxygen 5 California-model>
Non Turbo>/: \ : \‘2_/ / Heated Qxyﬁen
- " sensor, rig
Right bank =

heated oxygen |
SeNsor o=y

; |(f{)nt)

bank heated oxygen
sensor (rear)

Left bank
- heated?
oxygen
I sensor
(rear)

Heated oxygen
sensor, left

7FU100¢

ﬂ Vehicle speed sensor

(reed switch)

Right bank— —,
heated oxygen§

T T T
K 2D 2
A . o
of )o : wr =
2 x1000r.min ; TaT)

Uneaoes Miles 1805/
Left bank s ™ 0
heated

oxygen

sensor s
{rear) ’/ITF U146 68F0011

di==

Air conditioning switch

sensor (rear) —

l

Vehicle
speed
sensor

|2F0050A
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K | SN
= @‘ ~—
"\ ~
Parl_</_Neutral
Power steering g\c/)vsll[’ggn
pressure switch O \ N
-
/
= 7FU0644

Variable air intake control servo . ¥
(DC motor) (with built-inair intake
control valve position sensor)

|dle air control motor
(stepper motor)

7Ft INRN2

—_— 7FL10803

Ignition :
(Ignition power transistor)

7FU0648

\

7FU0927

16F0030

-]
Ignition timing
adjusting terminal -

RO *2
mile: >
2 "

MPH

68F0011
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14A-173

Engine control
module
/

/Diagnostic output terminal and
diagnostic test mode control terminal
\ 16F0498

16F0292

urbocharger

" Knock sensor waste gate
@ ! solenoid
//  7ruto07

o\

Evaporative emission

purge solenoid /
~ [/ / 7FU1009

iz

'EGR temperature sensor

7FU1010

7FU130¢
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COMPONENTS
USING SCAN TOOL
. Refer to P.14A-76.

POWER SUPPLY (MFI RELAY) AND IGNITION SWITCH-IG

16F029z

7FU0927

INSPECTION PROCEDURE

Battery
- T .
| g YRR on s witc hIGl
e ® Equipment side
= connector
2
112|314
4 s 56|78
MFI
relay g @ Harness side
e connector
1
3 4 “6
-] r4]3[2]1]
| 1817 6|5
] 5EL1800
12 25 38 \82 e
ngine
Y Y Y control
module
Feren (?2
1FU0807

Engine control module connector

o ——— o n

op.r———m gn 0o 5

Tk

i~

Ny

0|
X

| Da

9FU0393

OPERATION
Refer to P.14A-77.
INSPECTION
Refer to P.14A-77.
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14A-175

HARNESS INSPECTION

1

Engine control
module harness
side connector

Measure the ignition switch (IG) ter-
minal input voltage.

e Engine control module connector:
Disconnected

oK > [

1FU0808

— - Repair the
Ignition switch Voltage (V) harness.
(Ignition
L5 OFF 01 % —L5 switch - 3)
\e or check the
| ON B+ ignition
g switch
=3 01 L0427
2 Harness Measure the power supply voltage of
side the MFlrelay.
® connector e Ignition switch: OFF
fa % e MFI relay connector: - 3
£ Disconnected
Voltage (V) Repair the
% —-> harness.
B+ b (Battery —
@ 4] @is))

Harness
® side connector

u r4/3|2[1q

|8[7]e]5]

Engine control
module harness
side connector

1FU0809

Check for an open-circuit, or a short-
circuit to ground, between the engine
control module and the MFI relay.

e Engine control module connector:
Disconnected

o MFI relay connector: Discon-
nected

OK > [4
rF]%epair the

——> harness.
oK %,

4 |
%
432\ : :
I8l7]6]5]
@ Harness
side connector

Engine control
module harness
side connector

6AF0050

Check for an open-circuit, or a short-
circuit to earth between the engine
control module and the MFl relay.

e MFI relay connector: Discon-
nected

e Engine control module connector:
Disconnected

OK — [5

Repair the

harness.
O(( -, @z~
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43|21
8/7|65

@ Harness
side connector .

6AF0051

Measure power voltage to the
actuator.

MFI relay connector: Connected
Engine control module connector:

Connected

Engine Voltage (V)
Cranking 8V or higher
Racing B+

oK - 4

Replace the
MF| relay
or defective

= engine

control mod-
ule

MFI RELAY INSPECTION
Refer to P.14A-79
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ENGINE CONTROL MODULE POWER GROUND

\—E Engine control module

module
16F0292 —

Engine control module connector

=1 — o f—/ _ opn c——— gpa.g.  ———

26

|co} Fow
r={t

9FU0393

OPERATION
Refer to 14A-80.
TROUBLESHOOTING HINTS
Refer to 14A-80.
( HARNESS INSPECTION
\"/ Refer to 14A-80.
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FUEL PUMP <Non Turbo>

TR O

Fuel pump
check terminal
\ N

%///(

@ Harness side
connector

connector

1]2[3]4aq
5/6[7[8

SEL1800

Fuel pump connector

Ignition swtich [IG]

® Equipment side

I &

Engine control
module

© Fuelpump
check terminal =

Equipment
side connector

Harness side

Fuel

pump

Engine control module connector

=t Co—— A noop - r—— on rte— p o

wlwlule ]u:
slion3 o) =

bpgsgpgss
9FU0393
7FU1360
OPERATION
Refer to 14A-81.
INSPECTION

Refer to 14A-82.
HARNESS INSPECTION
Refer to 14A-82.

MFI RELAY INSPECTION
Refer to 14A-79.
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FUEL PUMP <Turbo>
T

Fuel pump
check terminal

// -r,(B\

/ Fuel pump connector
/ N s s s

7FU0957 03F000:

Fuel pump
circuit ’
resistor

/ 7FU1041

N\
Fuel pump
relay |l

16F0035 //

Ignition switch [IG]

e MFI relay
o/ : . 7A
Equipment side r
connector. ,
® .
sz Harness side
rl2]3]a connector
5]6]7 8] — ® |
Equipment side
@ Harness side 5 1Y connector
connector N/
Y EG
Fuel pump relay Il (4)5)6
3A5L Fuel pump | |(3X2)1]
® Equipment side 2 @ 5/@
y - connector SEL1603
4|3 2[1 < \OFF ==
87,65 S ON
5EL1800 ENEN =<
‘1Y4aY 2
I 1 ® Equipment side
connector
Fuel pump
circuit A
resistor DAL A
2 T © Fuel pump
check terminal
Engine 8 31
control .
module Engine control module connector

oA r—— A c— c— o ————

etk le
; / \
- : e

7FU1363 9FU0393
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OPERATION
Refer to 14A-81.
INSPECTION
Refer to 14A-82.

HARNESS INSPECTION

F/Efpum/f) “~— | Check the fuel pump.
Chemerm'“*"@ o Apply battery voltage to the
/a ] checking terminal and operate the
% pump. —> |4
— oK ~ [2
- 7FU0953
2 Check the ground circuit of the fuel
y pump.
e Fuel pump connector: Discon-
nected —t> 3
£ ¢
Bas |
Hamess side % E:ﬁ%'rssthe
connector —r— '
(@2] -
Ground)
7FU0954
Check for continuity between the fuel
pump and the checking terminal.
e Fuel pump connector: Discon-
nected —_1> 4
. Repair the
harness.
—> (@1]-©/1)
Harness side
‘ connector 7FUQ955 |
® Harness side -
4 Check for continuity between the
© connector checking terminal and the fuel pump
relay Il, and between the resistor (for
fuel pump). > 5
e Fuel pump relay Il connector:
Disconnected
e Resistor (for fuel pump) connec- .
tor: Disconnected *h ;r?]p:g Sthe
e Fuel pump connector: Discon- ( : )
© Harness = - nected _
side . (©2]-®2)
connec-
tor 7FUI0940
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14A-181

© Harness side
connector

Engine control
module harness
ji| side connector

{:’?

= 7FU0%61

Check for an open-circuit, or a short-
circuit to ground, between the fuel
pump relay Il and the engine control
module.

e Fuel pump relay Il connector:
Disconnected

e Engine control module connector:
Disconnected

6

Repair the
harness.

(©1]-k1)

R RR

6 ® ?gﬁ”esg side | check for continuitv between the fuel
nector .
pump relay Il and the resistor (for fuel
pump). -
e Fuel pump relay Il connector: —— 7
Disconnected
| e Resistor (for fuel pump) connec-
tor: Disconnected .
Repair the
—t—>harness.
® Harness ~ < (OREGCH)
side
connec-
tor 7FLI0967
7 Measure the power supply voltage of
the MFI relay. 8
e MFI relay connector: Discon- ->
ra3]2]1q nected Repair the
[e]7]e]5] . ) harness.
Ignition switch Voltage (V) —L3 (Ignition
l;] switch [IG] -
OFF 0 @rz)
) {Ignition
B Homess e oN B+ Switeh [ST] -
9FU0023 ®@)

|

® Harness side
connector

ABAE
8|7!s[5]

Engine control
module harness
side connector

01A0354

Check for an open-circuit, or a short-
circuit to ground, between the MFI
relay and the engine control module.

e MFI relay connector: Discon-
nected

e Engine control module connector:
Disconnected

_éli[

Repair the
43 harness.

@ -

g |

@® Harness
side
connector

[

® Harness side
connector

7FU1364

Check for continuity between the MFI
relay and the fuel pump relay II.

e MFI relay connector: Discon-
nected

e Fuel pump relay Il connector:
Disconnected

R | &R

19

Repair the
— > harnes§. .

@4 &
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10

000 L
B Harness side © Hamness side
connector connector
7FU0964

Check for an open-circuit, or a short-
circuit to ground, between the fuel
pump relay Il and the fuel pump.

e Fuel pump relay Il connector:
Disconnected

e Fuel pump connector: Discon-
nected

SN
O((—»

Repair the
harness.

(@1]-©2)

7FU1042

circuit
resistor

7FU1041

MFI RELAY INSPECTION
Refer to P.14A-79.

FUEL PUMP RELAY i
INSPECTION
(1) Remove fuel pump relay Il.

{2) Use a jumper wire to connect terminal (3) of fuel pump relay \/

Il and the positive terminal of the battery and use another
jumper wire to connect terminal (1) and the negative

terminal of the battery.

(3) With the jumper wire connected to and disconnected from
the negative terminal of the battery, check the continuity
between terminals (2) and (8) of fuel pump relay 1l and

between terminals (@) and (5) of fuel pump relay II.

Jumper wire Continuity between

terminals 2 and 5

Continuity between
terminals 4 and 5

Connected | No continuity

Continuity present

Disconnected Continuity present

No continuity

(4) Replace fuel pump relay Il if it is faulty.

FUEL PUMP CIRCUIT RESISTOR

INSPECTION

(1) Disconnect the connectors for the fuel pump circuit

resistor.

-/
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7FU1043

(2) Measure the resistance between the terminals.

VOLUME AIR FLOW SENSOR

Volume air flow sensor
~{(with built in intake air
rxf —— temperature sensor and
barometric pressure sensol

ooy

7FU094

@® Equipment srde
connector

@ Harness side
connector

18)7 Xe)(s)‘@(s)@m

SEL1803

Standard value: 0.6 — 0.9 ()

(3) If the resistance deviates from the standard value, replace
the fuel pump circuit resistor.

~N
=
>
Q
c
o
3
o
o
5
2
=]
(@]

-

Air flow rate (liters/second)
162451

MFI relay
Volume air flow sensor 4
%
T
Y7 V5 N3
A8 A9 J 90
Y
Engine
control
7Jv7 module
7FU0654
Engmne control module connector
S Er=— = T:bw:”nr—ﬁrw =
9FU0393

OPERATION

Refer to P.14A-84.
TROUBLESHOOTING HINTS
Refer to P.14A-84.
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INSPECTION

Using Scan Tool
<Volume Air Flow Sensor>

[frequency)

(176 to 205°F)

e Lights and accessories:
OFF

e Transaxle: Neutral
(P range for vehicle
with A/T)

e Steering wheel: Neutral

Function Iltem No. | Data display Check condition Engine state Standard value
Data reading 12 Sensor air e Engine coolant tem- 700 rpm (Idle) 22-48 Hz
volume perature: 80 to 95°C

2,000 rpm 50 — 90 <Non turbo>
68 — 108 <Turbo>
Racing Frequency increases

with racing

NOTE

When the vehicle is new [within initial operation of about 500 km (300 miles)], the volume air flow sensor output
frequency may be about 10% higher.

<Volume Air Flow Sensor Reset Signal>

Function Item No.| Data display Check conditions Engine conditions Standard value
Data list 34 Reset signal e Engine warm up 700 rpm (Idle) ON
condition
2,000 rpm OFF

<Volumetric Efficiency>

(P range for vehicle
with A/T)
e Steering wheel: Neutral

Function {tem No. Data display Check condition Engine state Standard value
Data list 37 Volumetric e Engine coolant tem- 700 rpm (ldle) 15-35 %
efficiency perature: 80 to 95°C

(176 to 205°F)

e Lights, electric cooling |2,000 rpm 15-35 %
fan and accessory opera-|
tion: OFF

e Transaxle: Neutral Racing Frequency increases

with racing

Regular waveform

03A02(

Using Oscilloscope

(1) Run the engine at idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.

-/
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14A-185

HARNESS INSPECTION

1
4‘ @® Harness side

connector

00000000

b‘

z

7FU065S |

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

B+

—_>

2

Repair the
harness
—r>(@)/4]- Con-
trol relay) or
check the
control relay.

(8X7X6X5XaX3X2)1)
@ Harness side [
connector

.

Measure the terminal voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

48 - 5.2

3

Repair the
harness

Ly (@]

—>

3 @ Harness side
connector

7EU0657

Check for continuity of the ground
circuit.

e Connector: Disconnected

> e\

Repair the
harness.

T @3] - %)

4

—— @ Harness side
connector

00000600,

connector

- 7FU0745

Engine control

i
- > module har-
ness side

Check for continuity between the
volume air flow sensor and the engine
control unit.

e Volume air flow sensor connec-
tor: Disconnected

e Engine control module connector:
Disconnected

Q&8 | &R

T

Repair the
—+=3» harness.

@ -
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INTAKE AIR TEMPERATURE SENSOR

Volume air flow sensor

{with built. in intake. air

temperature sensor and
barometric pressure sensor)

E T—

\

Resistance

Temperature

1862458

Output voltage

Temperature

Intake air
temperature sensor

7FU0658

@® Harness side
connector

7FU0941 1621008
@ Equipment side
connector
Intake air
sensor connector —@— temperature
sensor

(87760543121}

S5EL1803

Engine control
72 module

92

7FU0659

] v

i

OPERATION
Refer to P.14A-87.
TROUBLESHOOTI
Refer to P.14A-87.
INSPECTION
Refer to P.14A-88.

NG HINTS
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14A-187

HARNESS INSPECTION

1 @ Hamess side
connector

(8X7X6)X5X4X3X

A\

7FU0657

Check for continuity of the ground
circuit.

e Connector: Disconnected

R

—+> |2

Repair the
harness.

T @5-5)

2 | ® Harness side
connector

00000000

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

45 - 4.9

R R

A

Repair the
—r> harness.

(@fe]-2)

SENSOR INSPECTION
Refer to P.14A-88.

-
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BAROMETRIC PRESSURE SENSOR

Volume air flow sensor
— (with built-in intake
(744 T————air femperature sensor
N and barometric pressure
sensor) ek
. @ Equipment side
connector )
Barometric pressure sensor
Volume air flow
sensor connector
7F0094' ® Harness side
connector
| 2 Y5
Barometric T
pressure sensor
18i7i635;4i3i2i 1 !l
SEL1803
Engine control module ) 81 A 92
Y
7FU0B6!
r
Output voltage (V) 7FU0664
4
3L
Engine control module connector
] R e e e
R 43
1 =
e
0
Barometric pressure [mmHg (in.Hg)] (30) ECIsS 9FU0393

OPERATION

Refer to P.14A-90.
TROUBLESHOOTING HINTS
Refer to P.14A-91.
INSPECTION

Refer to P.14A-91.
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14A-189

HARNESS INSPECTION

1 @ Harness side
connector

00060600

7FU0657

Check for continuity of the ground
circult.

e Connector: Disconnected

oK -

Repair the

harness.
O(( T - U

(8i7i6i5;4i3i2i1h

@ Harness side
connector

7FU066.5

Measure the power supply voltage of
the barometric pressure sensor.

e Connector: Disconnected
e |Ignition switch: ON

Voltage (V)

48 — 5.2

—> |3

Repair the

—13 harness.

(@[] - 1)

Engine control
module har- _
ess side
onnector

8
7,

— 1

7FU0666

Check for an open-circuit, or a short-
circuit to ground between the engine
control module and the barometric
pressure sensor.

® Volume air flow sensor connec-
tor: Disconnected

e Engine control module connector:

Disconnected

—T> /fstoP\

Repair the

—+3p harness.

(@N2] )
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ENGINE COOLANT TEMPERATURE SENSOR

[ \
D
o] b )
8 =
s g
@ 5
2 g
3
x o
Engine CoolanL
temperature Coolant temperature
sensor 162458 Coolant temperature
N\ 162100¢

Engine c oolant
temperature sensor

“WWW—
= Y
=
@ Equipment side
connector
92 83
Engine
control Y
module

PFU0106

OPERATION

Refer to P.14A-92.
TROUBLESHOOTING HINTS
Refer to P.14A-92.
INSPECTION

Refer to P.14A-93.
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14A-191

HARNESS INSPECTION

@® Harness side
connector

sor connector: Disconnected

e Engine control module connector:

Connected
e |Ignition switch: ON

Voltage (V)

SN

Repair the
= harness.

1 Check for continuity of the ground
circuit.
® ?grf‘ggifosr'de o Engine coolant temperature sen-
& / sor connector: Disconnected — 2
Repair the
% > harness.
(@f2]-PF2)
9FUO112
2 Measure the impressed voltage.
e Engine coolant temperature sen- ‘

9FUO114

45 - 49

8- 10

SENSOR INSPECTION
Refer to P.14A-94.
INSTALLATION

( Refer to P.14A-94.
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THROTTLE POSITION SENSOR

@ Equipment side 3 \ )
connector Throttle position sensor
— MWW —
@® Harness side 4
connector N
12 2 'z
7FU0929
Vs Y ; AV
{4X3X2 1) T
SEL1400)
Engine control modulel, gy A 84 A 81
7 A
— r
S ©
> 5v
g
£ 7FU0672
>
= Engine control module connector
E T e —— = ‘
E ‘ sideleoklele e u
Minimum Maximum e
Throttle shaft turning angle
9FU0393
162461
OPERATION

Refer to P.14A-95.
TROUBLESHOOTING HINTS
Refer to P.14A-95.
INSPECTION

Refer to P.14A-96.
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14A-193

HARNESS INSPECTION

1

v
(32 1)
@ Harness side '
connector

6FU1241

Measure the power supply voltage of
the throttle position sensor.

e Connector: Disconnected
e |Ignition switch: ON

Voltage (V)

48 — b2

2

2

Repair the
—> harness.

(@1]-fe1)

Check for continuity of the ground
circuit.

e Connector: Disconnected

@ Harness side
connector

Engine control
module harness
side connector

t&4]

6FU1243

circuit to ground between the engine
control module and the throttle posi-
tion sensor.

e Throttle position sensor connec-
tor: Disconnected

e Engine control module connector:
Disconnected

e Connector of any control module
which uses TPS output signals
like ECM: Disconnected

oK
oK
oK
K

0000 > |3
i ® Harness side
connector Repair the
> harness.
(@[4]—p2)
6FU1242
— | Check for an open-circuit, or a short-

T he

Repair the
=2 harness.

(@f2] - 4)

SENSOR INSPECTION
Refer to P.14A-97.
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CLOSED THROTTLE POSITION SWITCH

,,UL

Throttle posmon sensor
(Closed throttle posmon switch mounted
T~

@ Harness side
connector

0000;

connector

Throttle position
sensor connector

@ Equipment side switch

Engine control module

5V ﬂ
a
87 Yy 92
Closed I

throttle
position
3 A

X

= } ! 5EL1400
: I_. 7FU0674
=% )
L - ————— OFF
@]
z
[ge]
g ob-- ON
o ! -
}_ -
Throttle shaft turning angle 012092
OPERATION

Refer to P.14A-98.
TROUBLESHOOTING HINTS
Refer to P.14A-98.
INSPECTION

Refer to P.14A-98.
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HARNESS INSPECTION

1 . Measure the power supply voltage of
® CHggggifos;'de the closed throttle position switch.
s e Connector: Disconnected
/\ " Ignition switch: ON
Voltage (V)
Repair the
4 or more __>harness.
(@3] - [e7)
7FU0675
2 Check for continuity of the ground
circuit.
e Connector: Disconnected
T A
R @ Harness side Repai
epair the
connector | % L3 harness.
: (@fa] -2
)
i 6FU1242

SENSOR INSPECTION
Refer to P.14A-99.
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CAMSHAFT POSITION SENSOR

Camshaft ,position sensor MFI relay

Camshaft position sensor

As
@ Equipment side l
.?.

connector

[ X2X3)
NN N ]

Va4
A
—
y/4

[ 2

=2

7FU1315

Engine control module | gg
<

VI 2 Output characteristic=

J UL -

Time

7FU0677
6AF0054

Engine control module connector

=1

1 o R r——  on0—— mn

2 ARRRE L ol

|

9FU0393

OPERATION

Refer to P.14A-100.
TROUBLESHOOTING HINTS
Refer to P.14A-100.
INSPECTION

Refer to P.14A-101
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14A-197

HARNESS INSPECTION

1 Measure the power supply voltage.
H e Connector: Disconnected
& ® sﬁg‘ess e Ignition switch: ON
e’ connector —_> 2
Voltage (V)
B+ Repair the
— harness.
(@3] - MFI
relay)
7FU1330
2 Check for continuity of the ground
. ircuit.
@ Harness side eired! .
connector e Connector: Disconnected
- —> |3
Repair the
— harness.
— (@)
Ground)

6AF0057

@ Harness side
connector

6AF0059

Measure the impressed voltage.

e Connector: Disconnected
e |Ignition switch: ON

Voltage (V)

48 — 5.2

R | &R

e

Repair the
~—t—3p harness.
(@(2]-[e8)
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CRANKSHAFT POSITION SENSOR
MFI relay
./ Crankshaft position Crankshaft position A
Sensor N3
\\/ % ; @ Equipment side ,J
I{ connector I + L
@® Harness side
7FU130¢ connector
| 2 N
Crankshaft position Y1 ¥ 2
// sensor connector
>
-2
OONNN
[ 3 ) Engine control J
g\\ ~ y "SEL1303 \module 89
N 7FU1310
| [V Output characteristic
TULLMnN
0 —
Time 7FU0682 :
Engine control module connector 5V
AR ,%uﬁl”'ﬁ’” s
i “1""?’“’[(6 P 9FU0393
OPERATION

Refer to P.14A-104.
TROUBLESHOOTING HINTS
Refer to P.14A-104.
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INSPECTION
Using Scan Tool

Function Item No.

Data display Check condition Check content Normal state

Data reading 22

Cranking e Engine cranking Compare cranking speed |Indicated speed
speed ® Tachometer connected |and scan tool reading to agree

(check on and off of
primary current of
ignition coil by
tachometer)

NOTE

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

actual engine speed.

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

Function Itern No.| Data display Check condition Coolant temperature Standard value
Data reading 22 Idle speed o Engine: Running at At -20°C (-4°F) 1,275 — 1,475 rpm
idle
o Closed throttle At 0°C (32°F) 1,225 - 1,425 rpm
position switch: ON
At 20°C (68°F) 1,100 — 1,300 rpm
At 40°C (104°F) 950 —1,150 rpm
At 80°C (176°F) 600 — 800 rpm
Using Oscilloscope
(1) Run the engine at idle speed.
Sv —— — — — (2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.
oV

Normal waveform

7FU0500




14A-200 MULTIPORT FUEL

INJECTION — on-vehicle Inspection of MFI Components

HARNESS INSPECTION

@ Harness side
connector

e |Ignition switch: ON

Voltage (V)

4.8 - 5.2

T dead

Repair the
harness.

1 Measure the power supply voltage.
— @ Harness side e Connector: Disconnected
connector ® Ignition switch: ON
Voltage (V) 2
B+ Repair the
- harness.
(@3] MFI
relay)
7FUI331
2 Check for continuity of the ground
— @ Harness side circut. )
connector e Connector: Disconnected
—r 3
Repair the
harness.
>
oK ~ir
Ground)
6AF0062
3 Measure the impressed voltage.
— e Connector: Disconnected

6AF0064

(@(2] - [ed)
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Ignition switch (ST)

IGNITION SWITCH-ST <M/T>

Engine control module connector o

A A —— N A0 mn r——s 0 oo

P ;
o Engine conrrol roddelgd, 71 091
9FUO393 %
1 FU0638
OPERATION
Refer to P.14A-109.
INSPECTION
Refer to P.14A-109.
HARNESS INSPECTION
1 Engine- control Measure the input voltage to the
’S?gg‘é'fn?‘?;;ifs engine control module.
e Engine control module connector:
Disconnected OK -_> 2
e Ignition switch: START
57T) Voltage (V) Repair the
—r>» harness.
g 8 or more (71 — Ignition
2 L switch)
= 6FU1258
2 Engine control Check for continuity of the ground
module harness circuit
=3 side connector T
: e Engine control module connector:
Disconnected @ —> A
Repair the
—> harness.
L {1 — Ground)
6FU1259
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IGNITION SWITCH-ST AND PARK/NEUTRAL POSITION SWITCH (PNP SWITCH)
<AIT>

Park/Neutral
_ position switch "\

Ignition switch (ST)

@ Equipment side
connector

PNP
switch
v 7\

7FLI0RA4 2

T 1 |

Starter S MFI

terminal rela )
Y 7 1w
1
Engine control
module
B
7FU1320
Engine control module connector
[ e & PN
AR
1 R
9FU0393

OPERATION

Refer to P.14A-110.
TROUBLESHOOTING HINTS
Refer to P.14A-110.




MULTIPORT FUEL INJECTION — oOn-vehicle Inspection of MFI Components

14A-203

INSPECTION
Refer to P.14A-111.

HARNESS INSPECTION

k./

1

@ Harness side
connector

Measure the power supply voltage.

e Engine control module connector:
Disconnected

e PNP switch connector: Discon-
nected

e Ignition switch: START

2

module
harness
side
connector

9FU0269

Insert the probes of the circuit tester
into both ends of the harness.

Y ]

Check the
Voltage (V) —>» power supply
circuit.
B+
2 , Check for continuity between the PNP
®cH:r:28ef:fosrld switch and engine control module.
e Engine control module connector:
Disconnected -
e PNP switch connector: Discon- —> 3
e nected
ngine
sontro NOTE Repair the

\ — harness.
OK G55

(@7]-71)

@ Harness side
connector

PFU0268

Measure the impressed voltage to the
PNP switch.
e Engine control module connector:

Connected
e PNP switch connector: Discon-
nected
e |Ignition switch: ON
Voltage (V)
B+

X

T L

Replace the
= engine con-
trol module.
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VEHICLE SPEED SENSOR <Non Turbo>

Vehicle speed sensor
(reed switch)

Speedometer

68F0011

Terminal voltage (V)

UL

>

162478

Frequency (Hz)

-
Vehicle speed [km/h {mph)]
162451

Engine control module
5

@ Equipment side
connector 36

0 102!103 104'105 106'107]170‘8-|
109

[ Vehicle speed sensor
I-:QI‘I‘H'HZ 113'1111 115]116!117 @ 109 (inSide Sp%edometel’)

Equipment side ] '°'

connector

E1|52|53 54]55/56/57/58
59 64
@[61]62 6364 65]66[61 =

7FU1436
Engine control module connector
P AT L e e
slishlaldely :
! F?’ wko;
5129
9FU0393

OPERATION

Refer to P.14A-112.
TROUBLESHOOTING HINTS
Refer to P.14A-112.




MULTIPORT FUEL INJECTION — oOn-Vehicle Inspection of MFI Components

14A-205

HARNESS INSPECTION

2 Measure the power supply voltage of
the vehicle speed sensor.
{ @?sr:gzzfosrfde e Connector: Disconnected
\/‘ - e Ignition switch: ON — 3
.WW Bmm Voltage (V)
’ : Repair the
4.5 - 4.9 = harness.
{®[109]) -
f8s)
6FU1265
3 Check for continuity of the ground
circuit.
@ Harness side . )
connector e Connector: Disconnec /\
STOP
Repair the
harness.
—>
oK i
Ground)

TFU1438

SENSOR INSPECTION

Refer to GROUP 8 — Meters and Gauges.
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VEHICLE SPEED SENSOR <Turbo>

Vehicle
speed
sensor

12F0050

Ignition switch [IG]

Engine control module

® Equipment side
connector

5V

86

1 3
Vehicle J
speed [
Terminal voltage (V) sensor ! :{ 1
5 _H_'_Um i I
0 2
- =
162478 7FU1434
|
§ Engine control module connector
5 RRRRNEREE :
5
3 S R R S
g G
- 9FU0393 K)
.
Vehicle speed [km/h {mph)]
162451
OPERATION

The vehicle speed sensor is directly attached to the speedometer driven gear in the transmission. It

detects the vehicle speed and sends it to the engine control module after converting to pulse signals,

based on which the engine control module controls the idle speed control motor.
The output terminal of the vehicle speed sensor has a voltage of approx. 5 V applied from the control

module. The vehicle speed sensor generates pulse signals by turning on and off the power transistor.

TROUBLESHOOTING HINTS
Refer to P.14A-112.
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14A-207

MFI Components

HARNESS INSPECTION

]

@ Harness side
connector

Measure line voltage applied to vehi-
cle speed sensor.

e Connector: Disconnected
e Ignition switch: ON

2

connector

7FUL1443

‘ —»
900! Voltage (V)
Repair the
B+ % —Lyhamess.
i (@[1]— Igni-
tion switch)
FU0969
| 2 Check the vehicle speed sensor out-
put circuit for continuity.
‘ e Engine control module connector:
Disconnected —_—
e Ignition switch: ON
e Move the vehicle
Foe]
Continui >
Engine control ontinuity — 3
module harness Continuity ...
side connector No Con- -ene I
tinuity - One rotation
01A0508
3 _ Measure the power supply voltage of
@ Harness side the vehicle speed sensor.
connector .
e Connector: Disconnected
e Ignition switch: ON -—> |4
Voltage (V)
Repair the
45 - 49 === harness.
(@3] e
4 Check for continuity of the ground
@ Harness side circutt.

e Connector: Disconnected

> oo

Repair the
harness.

(@ 2]-
Ground)

—>

R R

SENSOR INSPECTION

Refer to GROUP 8 — Meters and gauges
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POWER STEERING PRESSURE SWITCH

Power steering  \\\ (&
pressure switch | = .
. e Engine control
— ) . module
_ Q) -
) 7FU064:
37
@ Harness side
Power steering connector
pressure switch A | [ 1]
/D
ON t ‘[
OFF ! e
700-2,000 1,500-2,000 Pressure [kPa (psi}]
(100-284) (213-284) 7FU0536
01,0438
OPERATION
Refer to P.14A-114.
INSPECTION

Refer to P.14A-115

HARNESS INSPECTION

1
® Harness side
connector

Measure the power supply voltage.

e Connector: Disconnected
® |gnition switch: ON

Voltage (V)

B+

7FU0505

OK = £\

Repair the
: % ———3 harness.
(@1]-p7)

SENSOR INSPECTION

Refer to GROUP 19 — Service Adjustment Procedures.



MULTIPORT FUEL INJECTION = oOn-vehicle Inspection of MFI Components

14A-209

AIR CONDITIONING SWITCH AND COMPRESSER CLUTCH RELAY

-

==
——=——t—=—=>] Ajir conditioning =

— switch
N,
n
) =

o

16F003t

=  Battery

Air conditioning

Air conditioning compressor lock

control unit controller
Dual pressure . ¢
switch
OFF JON
.\ N
OFF PON

ON

oV

22

Engine control module

g g 4

D HAir conditioning
compressor

Engine control module connector

A r————_. a0 ———  nn

ot

r—— on o

18 h

7FU0966
9FU0393

OPERATION
Refer to P.14A-116.

TROUBLESHOOTING HINTS
Refer to P.14A-116.

INSPECTION
Refer to P.14A-1 16.

HARNESS INSPECTION

1

-— -

- —C

B8 H

Engine control

module harness

side connector
7FU0695

Measure the power supply voltage of
the air conditioning circuit.

e Air conditioning switch: ON

e Engine control module connector:
Disconnected

e Ignition switch: ON

e Dual air conditioning switch: r2

Voltage (V)
B+

oK -~ &

Check the air
=3 conditioning
circuit.

AIR CONDITIONING INSPECTION

Refer to GROUP 24 — Service Adjustment Procedures
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KNOCK SENSOR

Engine control module

N
. . 78
® Equipment side {(‘,
connector 1 i
|
L]l
oo RS
il
N .

! A4

+—0

L2
Knock sensor
SEL1208|
@ Harness side 7FU1075
connector
Engine control module connector
e — I —
| 2 RSt
i P
9FU0393

OPERATION

Refer to P.14A-118.
TROUBLESHOOTING HINTS
Refer to P.14A-118.
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HARNESS INSPECTION

Engine control _circui _
1 module harness Check for an open-circuit or a short

side connector circuit to ground, between the engine
' control module and knock sensor.

e Knock sensor connector: Discon-
nected

e Engine control module connector:
Disconnected

2

|
v

Repair the
> harness.
— (@(1]-f8)
@ Harness side
connector = = 7FU0906
2 Check for continuity of the ground
circulit.

@ Harness side
connector

e Connector: Disconnected

Repair the
—~>» harness.

(@2]—
Ground)

22 &%

" 6FUI302
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ELECTRICAL LOAD SWITCH

16F0292

Engine control module connector

lﬂqr—ﬁ e

9FUO393

Engine
control
module

ger
relay

Defog-

Stop
light
switch

3

»

<l

h ¢

OPERATION

Refer to P.14A-120.
INSPECTION

Refer to P.14A-120.
HARNESS INSPECTION
Refer to P.14A-121.

7FU0688
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14A-213

FAN MOTOR RELAY (RADIATOR, AIR CONDITIONER CONDENSER)

1 Nl _

Radlator
fan motor
relay (Hi)

fan motor
relay (Lo)

A/ A

\\ 16F0032

e
S~

i
Condenser
fan motor

y Lol

L
Condenser’—m—
fan motor
relay (Hi)«

16F0030

Ignition switch

-1G

Battery

»

Radiator
fan motor

il

LT\

Radiator

relay

fan motor

Resistor

—Pee
£
ECM 21
i+

Engine control module connector

O o —— ——a np

ERAANTEasas smenn e

lco
ojof-lro

1]

|

Lo
i

[ [ ] ©

9FU0393

&; I. Air conditioner
S compressor lock
l« controller
N
y To air conditioner
Condenser ? - compressor
fan motor
| refay
g / Z 3
9 L ]
(Hi) ] (Hi) (Lo)
]
N—
L 1
M Condenser
\ fan motor
-A20
£
7FU1366
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OPERATION

Refer to P.14A-123.
INSPECTION

Refer to P.14A-123.
HARNESS INSPECTION

1_} Measure input voltage applied to
—— ECM.
e ECM connector: Disconnected
e Ignition switch: ON —_>
= il Voltage (V)
Check the
Battery voltage % —>» fan motor re-
lay circuit.
ECM harmness
: ! side connector
6FU2008

FAN MOTOR RELAY INSPECTION
Refer to Radiator Check in GROUP 7 and Power Relay Check in GROUP 24.

MUFFLER MODE CHANGEOVER SWITCH <Turbo>
N —

Muffler mode —=
changeover switch

Engine control module

0
SRERN
C

/

34
(v
@ Equipment side
connector 3
j Muffler
mode
changeover
ON T OfFF switch

llbf

7FU1053

OPERATION

e If the operator turns the muffler mode changeover switch to ON or OFF position, this is converted to
high/low voltage to be sent to the engine control module. Receiving this signal, the engine control module
performs the dual mode (TOUR/SPORT mode) muffler control.

e The output terminal of the muffler mode changeover switch has battery voltage applied to it from the
engine control module through the resistor inside the module. Place the muffler mode changeover switch
to the ON position, and the muffler mode changeover switch circuit will be closed to short the voltage
applied to output terminal to the ground. Accordingly, the output voltage of the muffler mode changeover \j
switch changes from high to low.
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14A-215

INSPECTION
Using Scan Tool

Function ltem No. Data display Check condition Muffler mode changeover] Normal display
| switch condition
Data list 35 Switch Ignition switch: ON Turn to TOUR mode ON
condition
Turn to SPORT mode OFF
HARNESS INSPECTION
1 ‘ Measure the power supply voltage.
e Connector: Disconnected
e |Ignition switch: ON
Voltage (V) ‘ OK - |2
@® Harness side g z
connector B+ Repair the
1 s harness.
o(( g - U
= 7FU1054
2 Check for continuity of the ground
H ” g circuit.
®c§£ﬂ2ifoi' °l e Connector: Disconnected
—_—
Repair the
-——3 harness.
' (@[2]-
A1 Ground)
7EUI055
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INDUCTION CONTROL VALVE POSITION SENSOR <Non Turbo>

control valve position sensor}

(DC motor){with built-in induction,

i

7FU080:

@) Equipment side

connector

VG""@
DN A - A

Variable induction
control motor
connector

Variable induction control motor (DC motor)

Induction control valve
position sensorr] >
0 [}1
W/
v 1 YoWwa3 Y 4
Engine
control
module A 81 N4 N 92 33
PN \v4 \v4
& 4
BV f
BV 7T 5V

7FU0968

-/

OPERATION
Refer to P.14A-124.




MULTIPORT FUEL

ﬂNJECTlON — On-Vehicle Inspection of MFI Components

HARNESS INSPECTION

'

@) Harness side
connector

Measure the power supply voltage of
the air intake control valve position
sensor.

e Connector: Disconnected
e Ignition switch: ON

2

Voltage (V) Repair the
B harness.
% 48 — 5.2 (@1]— )
6FU1241
Check for continuity of the ground
circuit.
e Connector: Disconnected
—> |3
Repair the
— harness.
O(( > hg - 00

7FU0824

3 @ Harness side -
connector

7FU0825

Measure the terminal voltage.

e Connector: Disconnected
e |Ignition switch: ON

AN

Repair the
-3 harness.
(@f2] 1)
(@(4]-[3)

14A-217
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EGR TEMPERATURE SENSOR

WJ\ FFU010

N/
O 7
EGR temperature
'sensor connector

7FU1012

Output voltage

Temperature 1621008

@ Equipment side
connector

00

EGR temperature sensor

W —

7 Nl A2
A 92 73

@ Harness side
connector

—_—

Engine
control
module

5V

7FU1239

OPERATION
Refer to P.14A-126.
INSPECTION
Refer to P.14A-127.
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14A-219

HARNESS INSPECTION

1 Measure the power supply voltage.
@ Harness side e Connector: Disconnected
. | connector e Ignition switch: ON
- T [2
Voltage (V)
43 - 47 Repair the
harness.
(@(2]-p2)
7FU1259
2 Check for continuity of the ground
. circuit.
® ?grzgzzfosr'de e Connector: Disconnected
=Y ——
Repair the
harness.
~>
oK i
| 7FU1257

SENSOR INSPECTION

Refer to GROUP 25 — Exhaust Gas Recirculation (EGR) System.
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HEATED OXYGEN SENSOR <California — Non Turbo>
B Tl $ U 11T

o Left bank 4
heated ox;/\g“en O MFI relay
sensor =

_(front) N\ )
N i

Right bank <2 { u
heated oxygen Heated oxygen sensor E_(cj]wpment

sensor (Right- (Right- {Left- (Left- side ‘connector

(front) J] @ rear) @1 front) ®1  front) ©1  rear) ®1

IA]

1 1 1 1
tght bank- || @] |®4 s @2 ®3 ©2f JeifC3 @Y ol o3

ieated oxygen H H 6 E] . i‘ N
ensor {rear} TFU1460 i

Harness side

1 1 1 44,
| || || | : connector
| | E? | |
l ! _ET [ | | l | |
Theoretical A/F = Y| = 44 = | | = | |
E ol M—r\ V, S,
§ ‘A L—"\-—< A4
© N
g : Y
3 Rich Lean
£ 92 ] Je0 75 74 78 79 77
e V G
g 5EL1401
E A | i}- {% % i}. 1
Il 1 .
14 15 16 &
A/F ECI007
TFU1431

Engine control module connector

=1 oo C—— op r—— pn o o ———— 1 n
|
.alr;:wu
Bicnien)—|

o (cojcojciaoion|co} loko|
(OO V| NWAFGIQ (OO -+

18

26

9FU0393

OPERATION

Refer to P.14A-128.
TROUBLESHOOTING
Refer to P.14A-129.
INSPECTION

Refer to P.14A-129.
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HARNESS INSPECTION

1 A Measure the power supply voltage of
@eCco — the heated oxygen sensor.
?ggﬂggfoﬁ'de [N e Connector: Disconnected
( ~ e Ignition switch: ON —— 2
v 211
4X3) . Voltage (V)
- Repair the
B+ % ——3 harness.
(@[] @],
©l 01—
= MFI relay)
7FU1333
2 . Engine control | Check for an open-circuit, or a short-
- ~ medU|e hamess | circyit to ground, between the engine
Harness siae /\fo\ side connector | control module and the heated ox-
connector ygen sensor. OK —> |3
=~k ¢ Meareaoxygen sensorconnector: \__/|
| Disconnected — -
A 135 e Engine control modiule connector: Repair the
| Di d harness.
,{ ~ isconnecte —> i -
@ - U
= (©[2] - 78)
- (©4]-F9)
TFU1439
3 Engine control | Check for an open-circuit, or a short-
%) module harness | circuit to ground, between the engine

Hamess side side connector | control module and the heated ox-

connector ygen sensor. > 4
g > e Heated oxygen sensor connector:
& J/ Disconnected ;
4 e Engine control module connector: hR:r%ngthe
Disconnected :
O(( —> (@565
(©(3], @3]
o 77)
7FU1440
4 Check for continuity of the ground
@B circuit.
Harness side o
connector e Connector: Disconnected S
2] A
413
Repair the
% —3» harness.
(@f2]. 2]

92,
/2] -2

TFU1441

SENSOR INSPECTION

Refer to P.14A-135.

INSTALLATION
(\/‘Refer to P. 14A-135.
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HEATED OXYGEN SENSOR <Turbo except for California>

N

\v 7/ //( ~ Heated oxy\g\en

np—e

e e
(lef)  Equipment side \J

connector

V‘ V‘
I\ D]
7 N/ N

—— MFI relay
7FU1332

oy b mmtnl A an
~._ sensor {right) @ ) Heated oxygen
\ Equipment side S€n sor (right)
connector b
/7 vwr N —]
(3)4)
’_Heated oxygen @*n: @3
} sensor (left) T -
7FU1004 i
1
MFlrelay —-
Theoretical A/F = :
=)
o Engine control module
(&)
: l
]
2>
°
£
o
3]
@
l
B} @ Harness side
ECio0; connector
Engine control module connector
e AN AARR R RERNRNRERE
i [ b= V‘é'\" 0 okolw|
i LC :Flgo--m
9FU0393

SEL1401

Harness side
connector

SEL1401

OPERATION

Refer to P.14A-128.
TROUBLESHOOTING
Refer to P.14A-129.
INSPECTION

Refer to P.14A-129.
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HARNESS INSPECTION

1 Measure the power supply voltage of
the heated oxygen sensor.
o Harness side e Connector: Disconnected
K / \ 4 CONNnector e Ignition switch: ON —-_> |2
Voltage (V)
Repair the
B+ harness.
(@[1], @[1] -
1 MF! relay)
7FU1333
2 A , ran(%ﬂleecﬁanrgg;‘; Check for an open-circuit, or a short-
Harness side 8 side connector | Circuit to ground, between the engine
connector — | control module and the heated ox-
ygen sensor.
e Heated oxygen sensor connector: —> 3
Disconnected
e Engine control module connector: Repair th
Disconnected , eparr the
% —_ harness.
@y - 00
@4 - M
7FU1334
3 Check for continuity of the ground
A8 H . circuit.
Cgr:ﬂzifosr' © e Connector: Disconnected
(
\\" Repair the
harness.
oK —@:ee-
92)
(@3], B3] -
Ground)
6AF0079

SENSOR INSPECTION
Refer to P.14A-135.
INSTALLATION

Refer to P.14A-135.

14A-223
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HEATED OXYGEN SENSOR <California — Turbo>

of heated oxygen = f ; MFI relay
{5y ! _!
'
(Righ Heated oxygen sensor Equipment
3 ight- (Right- : Left- Left- i
o) ®  tfrond L@ (frgm) 1 ie‘;r; ® side connector
1 1 g 1 a 1
Right ban Left bank —
hflagated?)r;ygen heated oxygen ®2 @4 @3 @2 184 @3 ©2f ©4F ©3 ©2Y YO4[ O3
sensor (rear) sensor (rear) TFU1461 i‘ N 7‘ i‘ ] 1! r -1 1| i_ — 1‘
N I IRE RN Harness side
I I | I connector
Theoretical A/F -;ET_ i Q 1 -EL i -Q :
:;’ ‘f N1\ PH—N\ VS,
(0]
8 C Faa¥ ParY Fan¥
o
(€8]
2 -
5 <ﬁlch Lean> -
£ 92 4 | 60 75 76 79
8 /K {% {% é
x| N
L 1 A
14 15 16 a :
A/F EC100
TFU1436
Engine control module connector
= T L T o
Sl 2 o
i R R (‘.28 S}
9FU0393
OPERATION

Refer to P.14A-128.

TROUBLESHOOTING

Refer to P.14A-129.
INSPECTION
Using Scan Tool

<Heated Oxygen Sensor (front)>

Function

ltem No. Data display

Check condition

Engine state

Standard value

Data reading 11

39

Sensor
detection
voltage

control by the engine control module)

Engine: Warm-up When sudden 200 mV or
(Make the mixture lean by engine deceleration lower
speed reduction, and rich by from 4,000 rpm
racing)
When engine is  |600— 1,000 mV
suddenly raced
Engine: Warm-up 700 rpm 400 mV or
(Using the heated oxygen sensor (dling) lower
signal, check the air/fuel mixture ratio, 3 (changes)
and also check the condition of 2,000 rpm 600 — 1,000 mV
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<Heated Oxygen Sensor (rear)>

Function  |ltem No.| Data “)display Check condition Engine state | Standard value
I
| Data reading 59 Sensor o Transaxle: 2nd gear 3,500 rpm 600 —1,000 mV
k’/ 69 voltage # Drive with Wlde open throttle
HARIUESS INSPECTION
1 Measure the power supply voltage of
side the heated oxygen sensor.
connector e Connector: Disconnected
e |Ignition switch: ON A 2
211
aY3 Voltage {V)
Repair the
B+ % ——> harness.
(@] e,
1 Cl1] O]~
-7FU1333 MFrelay)
20 S an(?éalee Cr?;rtgé"s Check for an open-circuit, or a short-
ABCD ) circuit to ground, between the engine
Harness side , side connector | «onirol module and the heated ox-
connector ,» ygen sensor. 3
L_/ ' - e Heated oxygen sensor connector: E
3 Disconnected ;
. e Engine control module connector: E:ﬁ%'rssthe
Disconnected % |5 (@) .
> (@la]-[
= e
—- ! g
7TFU143¢ ow -
3 0 Check for continuity of the ground ‘
NECE) circuit.
IHarness side c R d
connectol e Connector: Disconnecte S 2
21
(413
Repair the
% —-» harness.
(@2, @2,
©)2
©2-F2)

TFU1441
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4 ABCO Check for continuity of the ground
—] asside circuit.
connector e Connector: Disconnected OK
—>

OK

443 Repair the
harness.

OK > @sen
©)3],
= ©fs) -
Ground)
TFU1508

SENSOR INSPECTION
Refer to P.14A-135,
INSTALLATION

Refer to P.14A-135.
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INJECTORS <Non Turbo>

| & | & |

1 9 ) 4 1
MF! relay Injector ,I\ 1 injector. | injector
No.2 No4 No6 [
AY
Y 4 ~
““““““ N - A 4
Injector | ) 3 4
[ TRUOREE | |
Injector A1 Injector K1 Injector 4 |
No.1 No.3 Nob r7c ©® Connector
for rear
g % bank
-
/A
2 ¥ !
|
1 2 3 A4 15 16

[ S 4
f " Connector for '
rear bank
3y YIS v (
\ =—/7FU0780.

Engine control module

Fuel

Filter
7FU0833

( Connector K

Solenoid coil
Plunger

Needle valve Engine control module connector

- = —— cplo—rnon o
'g“‘ »I:uu
O ~3(0] s e B

Injection 7FU083: r,
Al

18

9FU0393

OPERATION

Refer to P.14A-136.
TROUBLESHOOTING HINTS
Refer to P.14A-137.

-
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INSPECTION

Using Scan Tool

Function ltem No.| Data display Check condition Coolant temperature Standard value
Data reading 41 Drive time*' Engine: Cranking 0°C {32°F)** 13.8-16.8 ms
20°C (68°F) 40 - 48.8 ms
80°C (176°F) 8.6 —-10.6 ms
Function ltem No.| Data display Check condition Engine state Standard value
Data reading 41 Drive time*? e Engine coolant tem- 700 rpm (ldle) 23-3.5ms
perature: 80 to 95°C
(176 to 205°F) 2,000 rpm 20-3.2ms
e Lights, electric coolin :
fan, accessory units: When sharp racing is To increase
All OFF made
e Transaxle: Neutral
(P range for vehicle
with A/T)
e Steering wheel: Neutral
NOTE

*1: The injector drive time refers to when the supply voltage is 11 V and the cranking speed is less than 250 rpm.
“2: When coolant temperature is lower than 0°C (32°F). injection is made by 6 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 Item No. Drive content Check condition Normal state
Actuator test 01 No. 1 injector shut off Engine: Idling after dle state to change
warm-up further (becoming less
02 No. 2 injector shut off (Shut off the injectors stable or stalling)
in sequence during idling
03 No. 3 injector shut off after engine warm-up,
check the idling
04 No. 4 injector shut off condition)
05 No. 5 injector shut off |
06 No. 6 injector shut off l

—-

Normal waveform

Ale— A: Injector drive time

03A0209

HARNESS INSPECTION
Refer to P.14A-138.
ACTUATOR INSPECTION
Refer to P.14A-139.

Using Oscilloscope
(1) Run the engine at idle speed.

(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform at

the drive

side of each injector.
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INJECTORS <Turbo>

Rear bank connector

\\\ Injector Injector A Injector
T No. 2 No. 4 é_)No. 6

1
(Oscillo 4| COscillc | (Oscilio )«

Injector A! Injector X Injector
No. 1 No.3 c"‘No.5

7FU0972 § _J

400006

COscillo D4 1(030”10)1,1\ (ZOsci@4

\\ @ Equipment side
| // ﬁ) H (E?)\ MFI relav connector

1 | —_—
/ o NN T P 1

4 Resistor
Injector .~ < < ) %
{Front bank connector) | 8 .|l 6 N 7 5 2
\ \ Y 7FU080: ®
A ___|1----46
Rear bank

connector

Engine
control
module

7FU0949

Engine control module connector

Pl C————_ 0 o ———  On r——- an o ———— 0

r‘[ AN T

role

[

I S =

Fuel [
B G S S
Filter
Connector 9FU0393
Solenoid coil
Plunger—

Needle valve —

()

Injection 7FU083

7FU0973

OPERATION

/ Refer to P.14A-136.

b TROUBLESHOOTING HINTS
Refer to P.14A-137.
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INSPECTION
IJsing Scan Tool
Function ltem No. Data display Check condition Coolant temperature Standard value
Data 41 Drive time*' Engine: Cranking 0°C (32°F)*? 8.8 -10.8ms
reading (Rear bank)
47 20°C (68°F) 25.6-31.2 ms
(Front bank)
80°C (176°F) 55-—6.7ms
IFunction ltem No. Data display Check condition Engine state Standard value
Data 41 drive time*? e Engine coolant tem- 700 rpm (ldle) 1.6-2.8 ms
reading (Rear bank) perature: 80 to 95°C
47 (176 to 205°F) 2,000 rpm 1.4-2.6 ms
{(Front bank) e Lamps, electric cooling
fan, accessory units: When sharp racing is To increase
All OFF made
e Transaxle: Neutral
e Steering wheel: Neutral
NOTE

*1: The injector drive time refers to when the supply voltage is 11 V and the cranking speed is less than 250 rpm.
“2: When coolant temperature is lower than 0°C(32°F), injection is made by 6 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.

HARNESS INSPECTION
Refer to P.14A-138.

Function Item No. Drive content Check condition Normal state
Actuator test 01 No. 1 injector shut off Engine: Idling after Idle state to change
warm-up further (becoming less
02 No. 2 injector shut off (Shut off the injectors stable or stalling)
in sequence during idling
03 No. 3 injector shut off after engine warm-up,
check the idling
04 No. 4 injector shut off condition)
05 No. 5 injector shut off
06 No. 6 injector shut off
Using Oscilloscope
(1) Run the engine at idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform at
K the drive side of each injector.
—| Al— A: Injector
Normal waveform drive time 03A020¢
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7FU0949

7FU097¢

ACTUATOR INSPECTION
INJECTORS

Measurement of Resistance between Front Bank Termi-
nals

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

Standard value: 2 — 3 () [at 20°C (68°F)]
(3) Reconnect the injector connector.

Measurement of Resistance between Rear Bank Terminals

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

Standard value: 2 — 3 ) [at 20°C (68°F)]
(3) Reconnect the injector connector.

RESISTOR
Measurement of Resistance between Terminals
(1) Disconnect the resistor connector.

(2) Measure the resistance between terminals.

Measuring terminals Resistance

1-4
2-4
54
6-4
7-4
84

(3) If the resistance is out of specification, replace the resistor
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of MFI Components

IDLE AIR CONTROL MOTOR (STEPPER MOTOR TYPE)

IAC motor
(stepper motor)

-/
7FU0647
Ball bearing 4 » Magnetic 1t
; 5 L Coll
Stepper____| g
motor ‘ NN Coil
Ball bearing
Lead screw

MFI relay
|
2 hD
20008200 0008000,
1 3 4 6
Oscillo Oscillo Oscillo Oscillo
o< >

Engine control module

® Harness side
connector

>
gQG
5EL1600
@ Equipment side
connector

DA

(aY5Y6)

IAC motor

dy seat 7FU039

prrp

7FUO0518
Engine control module connector
% ““E IR
9FUO393

OPERATION

Refer to P.14A-141.
TROUBLESHOOTING HINTS
Refer to P.14A-141.
INSPECTION

Refer to P.14A-142
HARNESS INSPECTION
Refer to P.14A-143.
ACTUATOR INSPECTION
Refer to P.14A-143.
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IGNITION COIL AND IGNITION POWER TRANSISTOR

Ignition coil
{ignition power
transistor)

Battery

Ignition switch

- ST®
6 i Acc 16T,

R TOCK —— =7 LOCK
Pre »
ST L4
Acc

¥

7FU06G4¢

Equipment side

@ Harness side
connector

Ignition cail

%J 3
1%

terminal 2 1 4

Coil A !;oHB
Engine g“ E “ E—-
speed
check

=—

3
connector A a0t
® Harness side connector — 46 13 A1z 41 18 1019 10 19 Spark
Y31 EACHO —@ {) o plug
bl ~No.T . No.2  No.3
Y5 Y3 Y2 Y1Y4 lgnition Nnosa o5 o6
4 power
transistor
( / Tachonieter ——¢
©
p—Osclio D) n {?rg'lg‘;”
adjust-
ment
Engine control module | 5g 10 23 1 52 connector
5V
_ oV 7FU1059
Enaine control module connector
- — e AT T e
| L ! \hu:&;::g‘t; =
9FU0393
OPERATION

Refer to P.14A-149.

b
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MFI Components

INSPECTION
Using Scan Tool
<Spark Advance>

Function Item No.| Data display Check condition Engine state Standard value
Data reading 44 Ignition e Engine: Warming up 700 rpm (Idle) |7 —23°BTDC
advance e Timing light: Set (set
timing light to check 2,000 rpm 30 —50°BTDC <Non Turbo>
actual ignition timing) 23 - 43°BTDC <Turbo>
<Ignition Timing Adjustment Mode>
Function ltem No. Data display Check Terminal Standard value
condition condition
Data list 36 Continuity present or e Engine: Ignition timing ad- ON
not present between Idling justment terminal is
ignition timing adjustment grounded
terminal and ground
Ignition timing ad- OFF
justment terminal is
disconnected from
ground
<Standard Ignition Timing>
Function Item No. Drive Check condition Normal condition
Actuator test 17 Set to ignition timing e Engine: idling 5°BTDC
adjustment mode o Timing light: set
Using Oscilloscope
1. Primary signal of ignition coil
(1) Run the engine at an idle speed.
(2) Connect the probe to oscilloscope pick-up point 1 as
shown in the circuit diagram, and check the primary
L kL signal of the ignition coil.
oy —
ov = ‘{
Normal waveform 03140207

— |

oV !

W

1

Normal waveform

03A0207

2. Control signal of ignition power transistor

Connect the probe to oscilloscope pick-up point 2 as shown
in the circuit diagram, and check the control signal of the
ignition power transistor.




MULTIPORT FUEL |\NJECT|ON — On-Vehicle Inspection of MFI Components

14A-235

HARNESS INSPECTION

@ Harness side
connector
| V.
2X1)
0e

Measure the power supply voltage of
the ignition coil.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

B+

2

> |2

Repair the

—> harness.

(@3] - Igni-

tion switch)

2 ® -2 Harness side

connector

000000
NEEANTANP AN AN AN

Measure the power supply voltage of
the ignition coil.

e Connector:
e Ignition switch: ON

Disconnected

‘ )
Voltage (V)
Repair the
B+ % —L.3 harness.
(@[ 6]~ Igni-
tion switch)
7FU0698 |
3 Check for an open-circuit, or a short-
‘ circuit to ground between the engine
® 2 Harness side control unit and the ignition power
’ connector transistor. __) 4
‘ AT e Engine control module connector:
b 0000 Disconnected
» e Ignition power transistor connec- Repair th
Engine tor: Disconnected par the
conmf' — harness.
haroess -1 e
side
COMBCESPr
6FU125)
4 -——~ | Check for an open-circuit, or a short-
r_ 7 circuit to ground between the ignition
i } power transistor and the ignition coil.
® 1 Hamess side ' e Ignition coil connector: Discon- —t> b
connector E'B ) nected :
-4 | ® Ignition power transistor connec-
aX3 tor: Disconnected Repai
epair the
® *S".?eness‘ % 3, harness.
i —_—
connector { _)
(@1]-®12)
(@[4]-®11)
7FU0699
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5
® - 2 Harness side

connector

(6 X5 X2 )X3X2X1 )
VANV ANP AN AN AN

Check for continuity of the ground
circuit,

e Connector: Disconnected

1> |6

Repair the
—3 harness.
0(( (@] -
Ground)
6 Measure the voltage of the control
signal circuit of the ignition power
® — 2 Harness side transistor.
connector e Connector: Disconnected —_ |7
YaX3X2Y e Ignition switch: START
Voltage (V) Repair the
=3 harness.
05 -40

(@®[3]—19)
(®2]-23)
(®1]-11)

7 © Ignition timing
adjustment

connector

7FU1060

Measure the voltage of the ignition
timing adjustment terminal.

® [gnition switch: ON

Voltage (V)

40 - 5.2

R

ERYAN

Repair the
> harness.

(©1]-k2)

ACTUATOR INSPECTION
Refer to GROUP 8 — Ignition System
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EVAPORATIVE EMISSION PURGE SOLENOID
MFI relay
EVAP purge
solenoid Al
) L
" X %
EVAPpurge
solenoid / D
o T7RUI00E @ Equipment side
connector
v
@ Harness side 9
Connector A
]
Engine control module
5EL1206
01A0324
Engine control module connector
T A ot ool A, i
Bttt st iennes
i g b i Mk A NA RN A MR A
9FU0393

OPERATION

Refer to P.14A-153.

INSPECTION

Refer to P.14A-153.

HARNESS INSPECTION

Refer to P.14A-154.

ACTUATOR INSPECTION

Refer to GROUP 25 — Evaporative Emission Control System.
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EGR SOLENOID

MFI relay

1 . .
A @ Equipment side
,connector

EGR solenoid X EZI

\ ‘- |
@ EGR solenoid
J / / / 7FU1011

2
6
Engine
control
module

o1wWes7

Engine control module connector

e T = I —emecn | Of._ C——— _ Oop r—— oo c———— 0

| H.ulgwu“
B o3[ &

ool
©lop

i dususa

26

9FU0393

9FU0393

OPERATION

Refer to P.14A-155.

TROUBLESHOOTING HINT

Refer to P.14A-15b.

INSPECTION

Refer to P.14A-156.

HARNESS INSPECTION

Refer to P.14A-156.

ACTUATOR INSPECTION

Refer to GROUP 25 — Exhaust Gas Recirculation (EGR) System.

-
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FUEL PRESSURE SOLENOID <Turbo>

MFI relay

A ® Equipment side

N connector
solenoid Fuel pressure
. 7FU1008 solenoid XE EE
N
2

A7

Engine

control

module

01wes7

Engine control module connector

O _non oA c——. 0

R R

|

18 h

26

it

9FU0393

OPERATION

e The fuel pressure solenoid is an ON-OFF type solenoid valve that switches the pressure introduced to the
fuel pressure regulator between either intake manifold pressure or barometric pressure.

e Battery power is supplied to this valve via the MF| relay. When the engine control module turns ON the
internal power transistor, the coil is energized to allow barometric pressure to be introduced to the fuel
pressure regulator.

INSPECTION
Using Scan Tool

Function ltem No. Drive content Check condition Normal state

Actuator test 09 Turn solenoid valve from | Ignition switch: ON Click heard when
OFF to ON driven
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HARNESS INSPECTION

|

@ Harness side
connector

= 01A0524

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

aw L

OR — |2

B+
% —t—3» harness.
(@®2] - MFI

Repair the

relay)

2

® Harness side
connector

Engine

ol module

harness™ sideconnector

Check for an open-circuit, or a short-
circuit to ground, between the fuel
pressure solenoid and the engine con-
trol module.

® Engine control module connector:
Disconnected

La

e Fuel pressure solenoid connector: .
Disconnected rF]zepaw the
w |3 harness.
(@]-[7)
- s '. ACTUATOR INSPECTION
Fuel pressure ¢ Operation Check

solenoid

7FU1018

Battery

7FLi0982

NOTE

Before disconnecting the vacuum hose, mark it to ensure

reconnection at the correct position.

(1) Remove the vacuum hose (blue stripe on black) from the

solenoid valve.

(2) Disconnect the harness connector.

(3) Apply a negative pressure to the nipple to which the black
vacuum hose has been connected and check air-tightness
with and without the battery voltage applied to the solenoid

valve terminal.

Battery The other nipple Normal state
voltage of solenoid valve
Not applied Open Negative pressure leaks
Close with finger Negative pressure is
held \)
Applied Open Negative pressure is
held
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Coil Resistance Check

(1) Measure the coil resistance with a circuit tester
Standard value: 36 — 46 () [at 20°C (68°F)]

7FU0983

TURBOCHARGER WASTE GATE SOLENOID <Turbo>
- —

MFI relav

Turbocharger waste
gate solenoid A

X

Turbocharger waste
\ gate solenoid

[/

7FU1007

2
@ Equipment side
connector
v
(1] J 32
[i \

L/ Engine

control
module

01A0324

Engine control module connector

=, o mAa_—— _ An r——— o n c——— o0 o

laluicn)
ofon|-a} A -

9FUO393

OPERATION

e The turbocharger waste gate solenoid is an ON-OFF type solenoid valve that controls the boost pressure
that is introduced to the turbocharger waste gate actuator.

e Battery power is supplied to this valve via the MFI relay. When the engine control module turns ON the
internal power transistor, the coil is energized to release part of the boost pressure applied to the
turbocharger waste gate actuator.

7/

K/"
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TROUBLESHOOTING HINTS

If the turbocharger waste gate solenoid harness and the unit itself are normal, but poor acceleration or other
abnormalities are experienced, the follwing problems are suspected.

(1) Faulty boost pressure control system

(2) Poor connection of intake air hose \J
(3) Faulty turbocharger or turbocharger waste gate actuator

(4) Clogged exhaust system

INSPECTION
Using Scan Tool
Function Iltem No. Drive content Check condition Normal state
Actuator test 12 Turn solenoid valve from | Ignition switch: ON Click heard when
OFFto ON driven

HARNESS INSPECTION

Measure the power supply voltage.
ﬂ @ Harness side P . PPY J
connector e Connector: Disconnected
e |Ignition switch: ON
-
Voltage (V) 2 . \)
B+ Repair the
> harness.
{@1]~MFI
relay)
~ 7FU0525
2| @ A Check for an open-circuit, or a short-
, Engine circuit to ground, between the tur-
Hamess side module bocharger waste gate solenoid and
connector harness the engine control module. g
side ——
connector e Turbocharger waste gate solenoid
Sk connector: Disconnected
e Engine control module connector: Repair th
Disconnected epar the
—3 harness. i
a - U0
= 7FU0526

ACTUATOR INSPECTION
Refer to GROUP 11.
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BOOST METER <Turbo>

| NN

Boost meter

Ignition switch (I1G4)

@ Equipment side
connector
S — 4
1 11213]4]516]718] Boost
i @ meter
g
A 4
Engine
control 41
module

7FU0985

Engine control module connector

o n__c—— o A C—— Op o on e N

|
S

18

9FU0393
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HARNESS INSPECTION

1

@ Harness side connector

AREBERAL

- - 7FU0986

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

B+

2

Repair the
~>» harness.

@2l

Engine control module
harness side connector

(a1

7FU0987

Check for an open-circuit or a short-
circuit to ground, between the engine
control module and the boost meter.

e Boost meter connector: Discon-
nected

Disconnected

e Engine control module connector:

2

> Lo

Repair the
—>» harness.

By - 00

ACTUATOR INSPECTION
Refer to GROUP 8.
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ACTIVE EXHAUST CONTROL UNIT <Turbo>

7FU098E

Engine control module connector

Active
exhaust
control
unit

———_ g 0 —

nor—— on o

oy wlws|el
= IR

lrolol s

26

2
58
98
£9

[ 68
06
16

DC motor for
valve drive

1 2

>

i

DC motor

Bnaon

8]

I4
.35

Engine

9FU0393

control
module

?

@ Equipment side

connector

7FU0989

OPERATION

e

Muffler noise is controlled by opening and closing the valve provided inside the main muffler.
The valve is opened or closed by turning the DC motor in the normal or reverse direction.

The DC motor is driven in the normal or reverse direction by changing the direction of power flow by the
motor driving IC in the active exhaust control unit.

The active exhaust control module opens and closes the valve when it receives the signal produced by the

engine control unit.

HARNESS INSPECTION

Engine control
module harness
side.connector

7FU0689

Measure the input voltage of engine

control module.

e Engine control module connector:
Disconnected
e Ignition switch: ON

Voltage (V)

B+

— 4\

Repair the

harness.
O(( T (@ia)-B3)

ACTUATOR INSPECTION
Refer to GROUP 11.

14A-245
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VARIABLE INDUCTION CONTROL MOTOR (DC MOTOR) <Non Turbo>

Variable induction control motor ¥
(DC motor){with built-in induction
control valve position sensor)

7FU080:

Engine control module

DC motor
\Y% \Y4
\( 39 40
Close Open
@ Equipment side
connector
o T . ¢
100 |
Variable
induction
control
motor
DC motor
1FU0646
9FUO393

OPERATION
Refer to P.14A-157.
INSPECTION
Refer to P.14A-157.

HARNESS INSPECTION

@ Harness side
connector

Engine control module
harness side connector

7FU0841

Check for an open-circuit or a short-
circuit to ground, between the engine
control module and the variable induc-
tion control motor connector.

e Variable induction control motor
connector: Disconnected

e Engine control module connector:
Disconnected

_

> o

Repair the
harness.

(@Y 1]—39)
(@)(2]—R4d)

ACTUATOR INSPECTION

Refer to GROUP 11.




MULTIPORT FUEL INJECTION — on-Vehicle Inspection of MFI Components ‘14 A-247

ANTI-LOCK BRAKING SIGNAL <Turbo>

\/B\Y ABS ECU
ABS

@® ABS control unit

equipment side connector ,-L__E‘s
1]2]3]4]s]6]7]8 9101112'
2122123[24]25[26127]128129130{3 ]32{33[34]35|

A
N

28

16F002!

¢—— ABSHU

Engine
control
module X 44

5V

Engine control module connector

Ao C———  ooonn e, on o r——— o an 0. r———— 0

I I

ol H.ubww
=MW BlTrlor|aio] -

( : a=a 25 6FU1542

9FU0393

OPERATION

e The anti-lock braking signal is input to the engine control module from the anti-lock braking system (ABS)
control module as a signal to indicate whether or not the motor relay is activated. Based on this signal, the
engine control module controls the idle air control motor to secure effective anti-lock braking.

e When the motor relay is activated, the ABS control unit turns ON the power transistor, short-circuiting the
terminal to ground. This causes the anti-lock braking signal to go from high to low.

HARNESS INSPECTION

1 Engine control module | Check for an open-circuit or a short-
harness side connector | circyit to ground, between the ABS

‘ — | control unit and the engine control
module.
e ABS control unit connector: Dis- > A

ABS control
unit harness
side connector

connected
e Engine control module connector: Repair the
Disconnected > harness.
— I (@ag - [24)

= 6FU1543




14A-248 MULTIPORT FUEL INJECTION -~ on-vehicle Inspection of MFI Components

ENGINE AND TRANSAXLE TOTAL CONTROL SIGNAL <A/T>

ransaxle control module
5V
a A
7 9 Y 108
1RFN2G2
Y

Engine

control

module 5—%

5V 5V
@® Transaxle control module connector ) 7FU0843
‘Engine control module connector
— — —1
;g‘lvmﬂmmvu‘.w —leulon | |o]w e r1i P' _‘J—‘[ FT I P— Op —a Oop = c———— =]
| — L (L [ (O L3 Lo ,_T,J ‘ ot @
e R e R s L "
T s
7FU0903 9FU0393

OPERATION

Three communication lines are connected between the engine control module and the transaxle control
module to send and receive the engine and transaxle total control signal.

If the transistor inside the engine control module changes from OFF to ON by the command of the engine
control module, the terminal having a voltage of 5 V applied to it from the transaxle control module is
grounded in the engine control module.

This will change the terminal voltage of the transaxle control module from HIGH to LOW.

If the transistor fitted inside the engine control module changes from ON to OFF, the terminal, having
applied to it a voltage of 5 V from the transaxle control module and grounded in the engine control module,
is released and the terminal voltage of the transaxle control module changes from LOW to HIGH.
In this way, the terminal voltage of the transaxle control module is controlled by ON/OFF operation of the
transistor inside the engine control module in order to send signal.

On the other hand, the transaxle control module also controls the terminal voltage of the engine control
module by the ON/OFF operation of the transistor fitted inside the transaxle control module in order to
send signal. In this way, the engine and transaxle send control signal to each other.
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HARNESS INSPECTION

1

; @ Transaxle controf
! module harness side
connector

Engine control
module harnes$

.side connector

e

6FU1543

Check for an open-circuit, or a short-
circuit to ground between the trans-
axle control module and the engine
control module.

e Transaxle control module connec-,
tor: Disconnected

e Engine control module connector:
Disconnected

> | 2

Repair the
harness.

a -0

2

@® Transaxle control
module harness side
connector

—_L
N

§
\

Engine control
module harness
side connector

1B

6FU1543

Check for an open-circuit, or a short-
circuit to ground between the trans-
axle control module and the engine
control module.

e Transaxle control module connec-
tor: Disconnected

e Engine control module connector:
Disconnected

-> | 3

Repair the
> harness.

(@o] - F3)

3

@ Transaxle control
module harness side
connector

Engine control
module harness
side connector

6FU1543

Check for an open-circuit, or a short-
circuit to ground between the trans-
axle control module and the engine
control module.

e Transaxle control module connec-
tor: Disconnected

e Engine control module connector:
Disconnected

RRRR || &R

>

Repair the
~3 harness.

(@8] - [7])
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Fuel gauge cover

03F0004

N——=
7 / AN @ // //@/ 03F000¢

™
Sealant
\

\

\
|
|

Fuel pump
check terminal

| 04F0011

RELEASE OF RESIDUAL PRESSURE FROM HIGH
PRESSURE FUEL HOSE

Make the following operations to release the pressure remain-
ing in fuel pipe line so that fuel will not flow out.

(1) Remove the fuel gauge cover in the luggage compartment.

(2) Disconnect the fuel pump harness connector.

(3) Start the engine and after it stops by itself, turn the ignition
switch to OFF.

(4) Connect the fuel pump harness connector.

(5) Apply the specified sealant to the rear floor pan.
Specified sealant: 3M ATD Part No. 8509 or equivalent
(6) Install the fuel gauge cover.

FUEL PUMP OPERATION CHECK

(1) Set the ignition switch at OFF.

(2) Check that when the battery voltage is directly applied to
the fuel pump check terminal (black), the operating sound
of the pump can be heard.

NOTE

Since the fuel pump is installed in the fuel tank, its
operating sound cannot be readily heard. Remove the fuel
tank cap and listen to the operating sound through the filter
port.

(3) Hold the high pressure fuel hose between your fingers and
check that the fuel pressure can be felt.
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FUEL PRESSURE TEST

(1) Reduce the internal pressure of the fuel pipes and hoses.
(2) Disconnect the fuel high pressure hose at the fuel rail 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.

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

(4) Attach the special tool set in step (3) to the fuel rail between
high pressure hoses.

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

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

(7) Start the engine and let it idle.

%‘,

(8) Measure the fuel pressure during idling..

Standard value:
<Non Turbo> Approx. 270 kPa (38 psi) at curb idle
<Turbo> Approx. 235 kPa (34 psi) at curb idle
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(9) Disconnect the vacuum hose from the fuel pressure
regulator, and then measure the fuel pressure while using a
finger to plug the end of the hose.

Standard value:

<Non Turbo> 330 — 350 kPa (47 — 50 psi) at curb idle \J

<Turbo> 295 — 315 kPa (43 — 45 psi) at curb idle

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

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

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

(12)If the fuel pressure measured in steps (8) to (11) deviates
from the standard value range, check for the probable
cause by referring to the table below, and then make the

appropriate repair.

Condition

Probable cause

Remedy

e Fuel pressure is too low.

Fuel filter is clogged.

Replace the fuel filter.

e Fuel pressure drops during
racing.

e No fuel pressure in fuel return
hose.

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

Replace the fuel pressure regulator.

Fuel pump low discharge pressure.

Replace the fuel pump.

Fuel pressure is too high.

The valve within the fuel pressure
regulator is sticking.

Replace the fuel pressure regulator.

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

Clean or replace the hose and/or
pipe.

No change of the fuel pressure
when the vacuum hose is connected

Damaged vacuum hose or nipple
clogging.

Replace the vacuum hose, or clean
the nipple.

and when not connected.

Malfunction of the fuel pressure control
system <Turbo>

Checking the fuel pressure control
system <Turbo>
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(13)Stop the engine and check for a change of the value

indicated by the fuel pressure gauge. The condition is
normal if there is no decrease of the indicated value within
two minutes.
If there is a decrease of the indicated value, monitor the
speed of the decrease, and, referring to the table below,
determine the cause of the problem and make the
appropriate repair.

Condition

Probable cause

Remedy

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

Injector feakage.

Replace the injector.

Leakage at the fuel pressure
regulator valve seat.

Replace the fuel pressure regulator.

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

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

Replace the fuel pump.

(14)Reduce the internal pressure of the fuel pipes and hoses.
(15)Disconnect the fuel pressure gauge and the special tools
from the delivery pipe.

Caution

Because there will be some residual pressure in the fuel
pipe line, use a shop towel to cover so that fuel doesn’t
splatter.

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

(17)After connecting the fuel high-pressure hose to the fuel rail,
tighten the installation bolt at the specified torque.

Tightening torque: 5.0 Nm (3.6 ft.lbs.)

(18)Check to be sure that there is no fuel leakage.
(1) Apply battery voltage to the terminal for activation of
the fuel pump so as to activate the fuel pump.
(2 With fuel pressure applied, check for leakage of the fuel
line.




14A-254 MULTIPORT FUEL INJECTION — oOn-Vehicle Inspection of MFI Components

7FU1264

TERMINAL VOLTAGE CHECK CHART
Engine Control Module Connector Terminal Configuration

ENGINE CONTROL MODULE (ECM) TERMINAL
VOLTAGES INSPECTION

(1) Connect a very thin wire probe (such as a paper clip) to the
probe of the voltmeter.

(2) Insert the very thin probe from the wire side into contact
with each of the terminals of the ECM connector and check
the voltage, while referring to the check chart.

NOTE

1. Measure a voltage with the ECM connector connected.

2. Measure the voltage between each terminal and the No. 26
terminal (ground terminal).

3. Withdraw the ECM for easier access to the connector
terminals.

4. The inspection need not be performed in the order of the
chart.

Caution

Short-circuiting the positive {+) probe between a connec-

tor terminal and ground could cause damage to the vehicle

wiring, sensors or ECM, or all of them. Use care to prevent
it!

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

(4) After repair or replacement, recheck with the voltmeter to
confirm that the problem has cleared completely.
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Terminal No. Check point Check conditions (Engine conditions) Standard value | Remarks
80 Back-up power supply  |lgnition switch: OFF B+
12 Power supply Ignition switch: ON B+
25
82 [gnition switch IG Ignition switch: ON B+
38 MFI relay Ignition switch: OFF B+
{power supply)
[gnition switch: ON 0-3V
8 MFI relay Ignition switch: ON B+
(fuel pump)
Engine: Idle 0-3V
81 Sensor impressed Ignition switch: ON 45-55V
voltage
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Terminal No. Check point Check conditions {Engine conditions) Standard value | Remarks
90 Volume air flow sensor |Engine: Idle 2.2-3.2V
Engine: 2,000 rpm
19 Volume air flow sensor |Engine: idle 0-1V
reset signal
Engine: 3,000 rpm 6-9V
72 Intake air tempera- [gnition switch:|When intake temperature 3.2-3.8V
ture sensor C is 0°C (32°F)
When intake temperature 2.3-2.9V
is 20°C (68°F)
When intake temperature 1.56-2.1V
is 40°C (104°F)
When intake temperature 0.4-1.0V
is 80°C (176°F)
85 Barometric pressure Ignition switch:[When altitude isOm (0 ft.) |3.7-4.3V
sensor ON
When altitude is 3.2-38V
1,200 m (3,937 ft.)
83 Water temperature Ignition switch:|When water temperature 3.2-3.8V
sensor ON is 0°C (32°F)
When water temperature 23-2.9V
is 20°C (68°F)
When water temperature 1.3-1.9V
is 40°C (104°F)
When water temperature 0.3-0.9V
is 80°C (176°F)
84 Throttle position [gnition switch:| Idle 03-1.0V
sensor Keptin ON
state for more |Wide open throttle 45-55V
than 15
seconds
87 Closed throttle Ignition switch:| Throttle valve placed inidle  |0—1V
position switch ON position
Throttle valve placed in 4V or more
slightly opened position
88 Camshaft position Engine: Cranked 0.2-3.0V
sensor
Engine: Idle
89 Crankshaft position Engine: Cranked 0.2-3.0V
sensor
Engine: Idle
71 Ignition switch-ST Engine: Cranked 8V or more M/T
T
91 Park/Neutral position Ignition switch: [Selector lever set to 0-3v AT
switch ON PorN
Selector lever set to 8-14V

D.2,LorR
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Terminal No. Check point Check conditions (Engine conditions) Standard value| Remarks
86 Vehicle speed sensor e Ignition switch: ON 05V
e Move the vehicle slowly forward (Changes
repeated)
37 Power steering Engine: | Steering wheel placed in neutral | B+
pressure switch Idle, (straight ahead) position
warm
Steering wheel turned half a turn | 0 -3V
45 Air conditioning switch 1|Engine: |Air conditioning switch set to OFF | 0 — 3V
Idle
Air conditioning switch setto ON | B+
(Air conditioning compressor
in driven state)
59 Air conditioning switch 2|Engine: [Air conditioning switch set to OFF | 0 — 3V
Idle
¢ Air conditioning switch set B+
to ON
¢ Indoor set temperature
brought closer to atmospheric
temperature
22 Air conditioning relay ® Engine: Idle B+ or6Vor
e Air conditioning switch: OFF — ON more for
(Air compressor in driven state) a moment
—-0-3V
21 Fan motor relay (Lo) Radiator fan not operating B+
[Coolant temperature: below 90°C (194°F)]
Radiator fan operating at low speeds 0-3V
[Coolant temperature: 95 — 105°C
(203 — 221 “F)]
20 Fan motor relay (Hi) Radiator fan not operating B+
[Coolant temperature: below 90°C (194°F)]
Radiator fan operating at high speeds 0-3v
[Coolant temperature: above 105°C (221 °F)]
24 Electric load switch Engine: Lighting switch set to OFF 0-3V
Running
atidle Lighting switch set to ON B+
75 Heated oxygen sensor |Engine: Warm, 2,000 rpm 0« 0.8V <All
76 (front) (Check using a digital type voltmeter.) (Changes models>
repeatedly)
60 Heated oxygen sensor |e Transaxle: 2nd gear <M/T>, 06-1.0V <Califor-
79 (rear) L range <A/T> nia>
e Drive with wide open throttle
e Engine 3,500 rpm or more
| No. 1 injector Engine: Running at idle after warmup, and Falls _
accelerated abruptly by depressing accel- temporarily
14 No. 2 injector erator pedal a little
from 11 — 14V.
2 No. 3 injector
15 No. 4 injector
3 No. 5 injector
16 No. 6 injector




MULTIPORT FUEL INJECTION — on-vehicle Inspection of MFI Components

14A-257

Terminal No. Check point Check conditions (Engine conditions) Standard value| Remarks
4 Stepper motor coil Engine: Warm B+
<Al > Check immediately after hot restart. (i
0-3V
17 Stepper motor coil (Changed
<AZ2> repeated)
5 Stepper motor coil
<B1>
18 Stepper motor coil
<B2>
10 Ignition power Engine speed: 3,000 rpm 0.3-3V
transistor unit A
23 Ignition power
transistor unit B
1 ignition power
transistor unit C
9 Evaporative emission Ignition switch: ON B+
purge solenoid
Engine: Warm, 3,000 rpm 0-3v
7 Fuel pressure solenoid |Ignition switch: ON B+ Turbo
Engine: From cranking to idling 0-3v
(within approx. 2 minutes) !
B+
32 Turbocharger waste gate|Ignition switch: ON B+ Turbo
solenoid
Engine: Idle (when the premium gasoline 0-3vV
is used)
41 Turbo meter Ignition switch: ON 4—13v Turbo
Engine: Depress the accelerator pedal Falls _
abruptly while the engine is idling temporarily
from B+
31 Fuel pump relay 2 Engine: Depress the accelerator pedal Rises Turbo
abruptly while the engine is idling temporarily
from 0 — 3V
58 Engine ignition signal Engine: 3,000 rpm 0.3-3V
35 Valve opened or closed |Muffler mode |Engine: Idle 0-3vV Turbo
indication signal changeover
switch: ON Engine: 4,500 rpm B+
34 Muffler mode Ignition switch: |Changeover switch set 0-3vV Turbo
changeover switch ON to ON (TOUR)
Changeover switch set B+
to OFF (SPORT)
52 Ignition timing Ignition switch:|Ignition timing adjustment [0 1V
adjustment terminal ON terminal connected to
ground
Ignition timing adjustment 4.0 —5.5V
terminal disconnected
from ground
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Terminal No. Check point Check conditions (Engine conditions) Standard value| Remarks
36 Check engine/malfunc- | Ignition switch: OFF — ON 0-3v
tion indicator lamp
9-13V
(Several
seconds later)
6 EGR solenoid Ignition switch: ON B+
Engine: Idle. Falls
Suddenly depress the accelerator pedal temporarily
from B+.
73 EGR temperature Ignition switch: When sensor temperature 3.6 —4.4V
sensor ON is 50°C (122°F)
When sensor temperature 2.2 -3.0V
is 100°C (212°F)
74 Oxygen sensor heater |Engine: Idle, warm 0-3v < California
77 Non
Engine: 5,000 rpm B+ Turbo>
41 Induction control valve [Ignition switch: ON 0-1Vor Non Turbo
position sensor No. 1 45 -55V
Engine: Slowly accelerated from idling 0-1Vor
speed to 5,000 rpm 4.? -b.bV
1.5-4V
(for a moment)
33 Induction control valve |Ignition switch: ON 0- 1Vor Non-Turbe
position sensor No. 2 45 -55V
Engine: Slowly accelerated from idling 0-1Vor
speed to 5,000 rpm 4.? -5.5V
1.5-4V
(for a moment)
40 Induction control valve |Engine: Slowly accelerated from idling Oo-1v Non Turbo
(Opened) speed to 5,000 rpm
4V or more
(for a moment)
39 Induction control valve |Engine: Slowly decelerated from 5,000 rpm
(Closed) to idling speed
44 Anti-lock braking signal |Engine: Idle B+ Turbo
e When vehicle is put in motion for B+
the first time after the ignition switch !
was placed in ON position 0 - 3V (for
¢ Vehicle speed: 0 —10 km/h (0 — 0.6 mph) |a moment)
46 Total control Engine: Idle 45 -55V AT
“Reduce torque”
request signal 1 Engine: Running at idle after warmup and Oo-1Vv
changing speeds
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Terminal No. Check point Check conditions (Engine conditions) Standard value| Remarks
43 Total control Engine: Idle O-1Vv AT
“Reduce torque”
request signal 2 Engine: Running at idle after warmup and 155V
changing speeds
7 Total control Engine: Running at idle with coolant tempera-[{0 — IV AA
“Reduce torque” ture at 50°C (122°F) or lower
execution signal
Engine: Idle, warm l-4v
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INJECTOR
REMOVAL AND INSTALLATION

<SOHC> 10-13Nm
7-9ftlbs.

9Nm

03N0012 03F0018

Removal steps

o *o * 1. Connection of high pressure fuel hose
2. Connection of fuel return hose
3. Connection of vacuum hose

¢ + 4. Fuel pressure regulator

5. Connection of control harness

6. Fuel pipe

7. Fuel rail

8. Insulator

9. Injector support

° 0. Injector

. Insulator

2. O-ring

13. Grommet

+1

11
o +1
e C

Pre-removal Operation
« Draining of the Coolant
(Refer to GROUP 0 — Maintenance Service.)
e Removal of Air Intake Manifold Plenum
(Refer to GROUP 11 —Intake Manifold Plenum.)
e Release of Residual Pressure from High
Pressure Hose.
(Referto P.14A-161.)

Post-installation Operation
o Supplying of Coolant
(Refer to GROUP 0- Maintenance Service.)
o Installation of Intake Manifold Plenum
(Refer to GROUP 11 — Intake Manifold Plenum.)
e Checking for Fuel Leakage

03F0016 0340095

<DOHC> 10-13Nm
9Nm

03F0017
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6FU341

03A0096

Fuel rail

Injector 7FU0611

SERVICE POINT OF REMOVAL
1. DISCONNECTION OF HIGH PRESSURE FUEL HOSE

Bleed the residual pressure within the fuel pipe line so as to
prevent the flow of fuel.

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.

INSPECTION
INJECTORS

(1) Measure resistance between terminals of injector using a
circuit tester.
Standard value:
13 - 16 Q [at 20°C (68°F)] <Non Turbo>
2 -3 [at 20°C (68°F)] <Turbo>

(2) If the resistance is out of specification, replace the injector.

SERVICE POINTS OF INSTALLATION
13. INSTALLATION OF GROMMET / 12. O-RING

(1) After installation of the grommet and O-ring (in that
sequence) to the injector, apply oil to the O-ring.

10. INSTALLATION OF INJECTOR

While turning the injector to the left and right, install it to the
fuel rail.
Check to be sure that the injector turns smoothly.

Caution

If it does not turn smoothly, the O-ring may be trapped.
Remove the injector and then re-insert it into the fuel
rail and check once again.

4. INSTALLATION OF FUEL PRESSURE REGULATOR

When connecting the fuel pressure regulator to the fuel rail,
apply light oil or gasoline to the O-ring, and then insert,
being careful not to damage the O-ring.

1. CONNECTION OF HIGH PRESSURE FUEL HOSE
When connecting the high pressure fuel hose to the fuel

rail, apply gasoline to the hose union, and then insert, being
careful not to damage the O-ring.
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THROTTLE BODY
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
e Draining and Supplying of Engine Coolant
(Refer to GROUP 0 — Maintenance Service.)

<SOHC-California>

<DOHC (Non Turbo) - Federal,

<DOHC (Non Turbo) -California>

01F0005

NOTE

is for the SOHC — Federal, Canada.

The layout of vacuum hoses (No. 3) of the construction drawing

01F0004 \)

Removal steps

° . Connection of accelerator cable

. Connection of air intake hose

. Connection of vacuum hose

. Connection of TPS connector

. Connection of ISC motor connector
. Connection of water hose

. Vacuum pipe assembly

. Throttle body

. Gasket

01 FOO033

OCONOUTRWN

[ ]
*

Projection Throttle body

Intake manifold |
plenum

0510079

SERVICE POINTS OF INSTALLATION
9. INSTALLATION OF GASKET
Install the gasket so that the projection is where shown in

the illustration.

Caution
Poor idling etc. may result if the gasket is installed

incorrectly. U
1. ACCELERATOR CABLE ADJUSTMENT

For information concerning adjustment of the accelerator
cable, refer to P.14F-3.
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DISASSEMBLY AND REASSEMBLY

Disassembly steps

1. Dash pot <Turbo only>
¢ 2 2. Throttle position sensor
(within closed throttle position switch)
3. Idle air control motor assembly
4. Throttle body
7FU1338

SERVICE POINTS OF DISASSEMBLY

Caution

1. When loosening a Phillips screw which has been firmly
tightened, use a Phillips screwdriver that is an exact fit
for the screw.

2. Do not remove the throttle valve.

3. Be careful when removing the throttle position sensor
and idle air control motor mounting screws, as adhe-
sive has been applied to these screws.

INSPECTION
(1) Push dash pot rod in lightly and confirm resistance.

NOTE

1. Resistance increases as the rod is pushed harder.

2. If the rod can be pushed in with no resistance, either
the diaphragm or check valve is faulty.

(2) Release finger and confirm rod returns to its original
position quickly.
NOTE
If rod returns slowly, the check valve is faulty.

7FUI057
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L

\%

7FU1039

Ground

Throttle position
sensor output

Closed throttle
position switch

Throttle position
sensor power

7FU0535

CLEANING THROTTLE BODY PARTS

(1) Clean all throttle body parts.
Do not use solvent to clean the following parts:

e Throttle position sensor (closed throttle position switch) \
e Idle air control motor |

If these parts are immersed in solvent, their insulation will
deteriorate.
Wipe them with cloth only.

(2) Check if the vacuum port or passage is clogged. Use
compressed air to clean the vacuum passage.

SERVICE POINT OF REASSEMBLY
4. INSTALLATION OF THROTTLE POSITION SENSOR

(1) Set the throttle position sensor to the throttle body as
shown in the diagram.

(2) After turnina the throttle position sensor 90” in the
clockwise direction to set’ it, tighten by turning the
screw.

(3) Connect the circuit tester between 1 (ground) and 3
(output), or between 3 (output) and 4 (power). Then,
make sure that the resistance changes smoothly when \
the throttle valve is slowly moved to the fully open \/)
position.

(4) Check for continuity across terminals 2 (closed throttle
position switch) and 1 (ground) with the throttle valve
both fully closed and fully open.

Throttle valve position Continuity
Fully closed Conductive
Fully open Non-conductive

If there is not continuity with the throttle valve fully
closed, turn the sensor in the counterclockwise direc-
tion, and then check again.

(5) If the above specifications are not met, replace the
closed throttle position switch.
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KNOCK SENSOR
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation

® Removal' and Instaltation of the 'Intake *Marifold Plenum| ,n e ae
(Refer to GROUP 11 — Intake Manifold Plenum.) ?}{‘ 1;;}",';,

¢ Removal' and Installation of the Intake *Ntanifold - A0S, 1
(Refer to GROUP 11 — Intake Manifold.)

Removal steps 03F0021
« o 4 1.Knock sensor

SERVICE POINT OF REMOVAL
1. REMOVAL OF KNOCK SENSOR

SERVICE POINT OF INSTALLATION
1. INSTALLATION OF KNOCK SENSOR

When the knock sensor is installed, be sure to tighten it

precisely to the specified torque as its installation affects
the engine control.
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Specifications /

14F-2 FUEL SUPPLY AND ENGINE CONTROL — Troubleshooting

SPECIFICATIONS
GENERAL SPECIFICATIONS

I ltems Specifications
Fuel
Tank capacity dm® (gal.) 75 (19.8)
Return system Equipped

Filter

High pressure type

{SERVICE SPECIFICATIONS

Items Specifications
Standard value
Accelerator cable play mm (in.)
<M/T> 1-2(.04-.08)
<AT> 3-5(12-.20)
SEALANT
Items Specified sealant

Fuel tank hole cover

Accelerator arm and return spring

MOPAR Multi-mileage Lubricant Part No.
2525035 or equivalent

MOPAR Rope Caulk Sealer 3/16 x 80" roll
Part No. 4026044 or equivalent

TROUBLESHOOTING
ACCELERATOR CABLE AND ACCELERATOR PEDAL

Symptom Probable cause Remedy
Throttle valve will not Misadjusted accelerator cable Adjust
fully open or close -
Misadjusted automatic speed-control cable Adjust
Broken return spring Replace
Throttle lever malfunction Replace
Accelerator pedal Accelerator pedal wrongly tightened Repair
operation not smooth -
(over acceleration) Misinstalled accelerator cable Repair
Accelerator cable requires lubrication Lubricate or replace




FUEL SUPPLY AND ENGINE CONTROL

Troubleshooting /

— Service Adjustment Procedures14F'3

FUEL TANK AND FUEL LINE

Symptom

Probable cause

Remedy

Engine malfunctions
due to insufficient
fuel supply

Bent or kinked fuel pipe or hose

Repair or replace

Clogged fuel pipe or hose

Clean or replace

Clogged fuel filter or in-tank fuel filter

Replace

Water in fuel filter

Replace the fuel filter or clean the
fuel tank and fuel line

Dirty or rusted fuel tank interior

Clean or replace

Malfunctioning fuel pump Replace
(Clogged filter in the pump)
Evaporative emission Mispiping of vapor line Correct
control system
malfunctions Disconnected vapor line piping joint Correct
(When tank cap is
removed, pressure Folded, bent, cracked or clogged vapor line Replace
releasing noise is
heard) Faulty fuel tank filler tube cap Replace
Malfunctioning fuel tank pressure control valve Replace

|

|

1

Intake manifold
plenum

ADJUSTMENT

P. 14G-22.

standard limits.

Standard value:

SERVICE ADJUSTMENT PROCEDURES
ACCELERATOR CABLE

INSPECTION

For models equipped with the cruise control system, refer to

(1) Check the accelerator cable for sharp bends.
(2) Check to ensure that the throttle lever is in contact with the

engine speed adjusting screw.
(3) Check to ensure that the inner cable play is within the

AND

Engine speed
adjusting screw

<M/T> 1-2mm (.04 -.08in.)
<AI/T> 3-5mm{(.12-.20in.)

(4) If the play is out of the standard limits, loosen the adjusting
bolts, slide the plate so that the inner cable play will fall
within the standard limits, and then retighten the adjusting
bolts.

DAINNDAOR




14F-4 FUEL SUPPLY AND ENGINE CONTROL — Fuel Tank

FUEL TANK
REMOVAL AND INSTALLATION

Pre-removal Operation

® Draining of the Fuel

& Release of Residual Pressure from
High Pressure Hose.
(Referto P.14A-161.)

Post-installation Operation
® Supplying of the Fuel
® Checking for Fuel Leakage

5—-6Nm ?
3.6-4.3ft.Ibs.

35 Nm

25 ft.lbs.

30 Nm
8 ft.lbs. @ —

14

i A
=
1 , 15
/é M15
\Y 03F0007
4 26 Nm
19 ft.Ibs.
Removal steps
o a 1. Fuel gauge cover »«10. Vapor hose
2. Fuel pump and fuel gauge unit assembly »« 11. Return hose
connector <«» »« 12 High pressure fuel hose
3. Fuel tank cap »« 13. Vapor hose
4. Drain plug 14. Leveling pipe
5. Splash shield 15. Self-locking nut
6. Fuel tank filler tube protector 16. Fuel tank
¢ + 7. Vapor hose »« 17. Fuel tank pressure control valve
8. Fuel tank filler tube »4 18. Vapor hose _
9. Fuel filler hose »4 9. Fuel pump and fuel gauge unit assembly




FUEL SUPPLY AND ENGINE CONTROL - Fuel Tank

14F-5

Fuel tank pressure
control valve

Rubber hose 03N0078

Positioning
projection

03F0019

03F008

25-30mm
(1.0-1.2in)

03F007

SERVICE POINT OF REMOVAL
12. DISCONNECTION OF HIGH PRESSURE FUEL HOSE

Disconnect the hose from body main pipe first and then
from fuel pump.

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.

INSPECTION

e Check the hoses and the pipes for crack or damage.
Check the fuel tank filler tube cap for malfunction.
Check the fuel tank for deformation, corrosion or crack.
Check the fuel tank for dust or foreign material.

NOTE

If the inside of the fuel tank is to be cleaned, use any one of
the following:

(1) Kerosene

(2) Trichloroethylene

(3) A neutral emulsion type detergent

FUEL TANK PRESSURE CONTROL VALVE REPLACEMENT

Connect a clean rubber hose to the fuel tank pressure control
valve and check for operation.

l Inspection procedure | Normal condition

Lightly blow from the inlet

Air passes through after a
(fuel tank) side

slight resistance

Lightly blow from the outlet

Air passes through
(canister) side

SERVICE POINTS OF INSTALLATION

19. INSTALLATION OF FUEL PUMP AND FUEL GAUGE
UNIT ASSEMBLY

Align the three positioning projections of the packing with
the holes in the fuel pump and fuel gauge unit assembly.

18.13. 10. 7. CONNECTION OF VAPOR HOSE

(1) If the pipe has a stepped part, connect the vapor hose
to the pipe securely, up to the stepped part, as shown in
the illustration.

(2) If the pipe does not have a stepped part, connect the
vapor hose to the pipe securely, so that it is the
standard value.

Standard value: 25 — 30 mm (1.0 - 1.2 in))




14F-6 FUEL SUPPLY AND ENGINE CONTROL - Fuel Tank

17. INSTALLATION OF FUEL TANK PRESSURE CONTROL
VALVE

Install so that the fuel tank pressure control valve is facing
in the direction shown in the illustration.

Tank side \ \-)

Evaporative emissio
canister side

DO3041

12. CONNECTION OF HIGH PRESSURE FUEL HOSE

Flare nut Temporarily tighten the flare nut by hand, and then tighten it
to the specified torque, being careful that the high pressure
fuel hose does not become twisted.
5 < \\

When tightening flare nut, be careful not to bend or
twist line to prevent fuel pump from damage.

Secure side

03Y043

11. CONNECTION OF RETURN HOSE

Connect the return hose to the pipe securely, up to the
stepped part, as shown in the illustration.

03F008

1. INSTALLATION OF FUEL GAUGE COVER

Before installing the fuel gauge cover, apply the specified
sealant to the rear floor pan.

Specified sealant: MOPAR Rope Caulk Sealer 3/16 x80”
roll Part No. 4026044 or equivalent

Seal\ant

j03F0005
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FUEL SUPPLY AND ENGINE CONTROL - and Fuel Tank Pressure Control Valve 14"'7

FUEL PUMP AND FUEL GAUGE UNIT ASSEMBLY AND FUEL TANK

PRESSURE CONTROL VALVE
REMOVAL AND INSTALLATION

Pre-removal Operation

® Draining of the Fuel

® Release of Residual Pressure from
High Pressure Hose
(Referto P.14A-161.)

Post-installation Operation
e Supplying of the Fuel
e Checking for Fuel Leakage

0+

»>e

( o \Wee

o »e

[ep) ol Hw N =

Removal steps

. Fuel gauge cover
. Fuel pump and fuel gauge unit assembly

connector

side)

{fuel pump side)

35Nm
25 ft.ibs.

30Nm
22 ft.lbs.

. Fuel tank pressure control valve
. High pressure fuel hose connection (body

. High pressure fuel hose connection

. Fuel pump and fuel gauge unit assembly

03F0007

03F0011

03F0003

SERVICE POINTS OF REMOVAL

4.

5.

DISCONNECTION OF HIGH PRESSURE FUEL HOSE
(BODY 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.

DISCONNECTION OF HIGH PRESSURE FUEL HOSE
(FUEL PUMP SIDE)

NOTE

Hold the pump side nut with a wrench while turning the nut
on the hose side.




14F-8 FUEL SUPPLY AND ENGINE CONTROL _ fuglump and Fuel Gauge unit Assembly

FUEL TANK PRESSURE CONTROL VALVE REPLACEMENT

Connect a clean rubber hose to the fuel tank pressure control
valve and check for operation.

Fuel tank pressure
control valve

Inspection procedure Normal condition u
Lightly blow from the inlet Air passes through after a
(fuel fank) side slight resistance
Lightly blow from the outlet  Air passes through
Rubber hose 53N0078 (canister) side

SERVICE POINTS OF INSTALLATION

6. INSTALLATION OF FUEL PUMP AND FUEL GAUGE
UNIT ASSEMBLY

Align the three positioning projections of the packing with
the holes in the fuel pump and fuel gauge unit assembly.

Positioning
projection

03F0019

5. 4. CONNECTION OF HIGH PRESSURE FUEL HOSE

Temporarily tighten the flare nut by hand, and then tighten it
to the specified torque, being careful that the high pressure
fuel hose does not become twisted.

Caution
When tightening flare nut, be careful not to bend or \)
twist line to prevent fuel pump from damage.

Secure side

03Y043
3. INSTALLATION OF FUEL TANK PRESSURE CONTROL
VALVE
Install so that the fuel tank pressure control valve is facing
fivaporative emission [z | ok side in the direction shown in the illustration.

canister side ;

DO3041

1. INSTALLATION OF FUEL GAUGE COVER

Before installing the fuel gauge cover, apply the specified
sealant to the rear floor pan.

Specified sealant: MOPAR Rope Caulk Sealer 3/16 x80”
roll Part No. 4026044 or equivalent

o




FUEL SUPPLY AND ENGINE CONTROL - Fuel Line and Vapor Line

14F-9

FUEL LINE AND VAPOR LINE
REMOVAL AND INSTALLATION

1

12Nm
8 ft.lbs.

30 Nm
22 ft.lbs.

22 ft.Ibs.

Removal steps

1. Reserve tank
2. Battery
3. Battery tray with washer tank assembly
4. Purge control valve
»e 5 Fuelvapor hose
6. Evaporative emission canister
7. Vapor pipe assembly
8. Fuel return hose
9. Eye bolt
10. Gasket
11. High pressure fuel pipe
o + 12. Fuel filter
13. Eye bolt
14. Gasket
®»@ 15. High pressure fuel hose
16. O-ring
® + 17. Fuel vapor hose
18. Stone protector
19. Fuel vapor pipe
20. Fuel return pipe
21. Fuel main pipe

.*
-«

-

Pre-removal Operation

o Release of Residual Pressure from
High Pressure Hose.
(Referto P.14A-161.)

o Removal of the Air Cleaner and Air
Intake Hose
(Refer to GROUP 11 -Air Cleaner.)

Post-installation Operation
¢ Installation of e Air Cleaner and
Air Intake Hose
(Refer to GROUP 11 -Air Cleaner.)
o Checking for Fuel Leakage

30 Nm
22 ft.Ibs.

35Nm
25 ft.Ibs.

12 Nm
8 ft.Ibs.

03F0020

03N0012




14F-10 FUEL SUPPLY AND

ENGINE CONTROL - Fuel Line and Vapor Line

Eye bolt

High pressure
fuel hose

03F0014

03F008

25 -30 mm
(1.0-1.2in)

03F007

22 ft.Ibs.

Gasket High-pressure
hose

_ 35Nm
Fuel filter 25 ft.lbs.
Gasket
High pressure g Flare nut
fuel pipe g
30 Nm r
22 ft. Ibs“é’/ Eve bolt

O03F001:

SERVICE POINTS OF REMOVAL
9. 13. REMOVAL OF EYE BOLT

Remove the eye bolt while holding the fuel filter nut
securely.

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.

INSPECTION
o Check the hoses and pipes for cracks, bend, deformation
and clogging.

e Check the evaporative emission canister for clogging.
e Check the fuel filter for clogging and damage.

SERVICE POINTS OF INSTALLATION

17.5. INSTALLATION OF FUEL VAPOR HOSE / 8. FUEL
RETURN HOSE

(1) If the fuel pipe has a stepped part, connect the fuel
hose to the pipe securely, up to the stepped part, as
shown in the illustration.

(2) If the fuel pipe does not have a stepped part, connect
the fuel hose to the pipe securely, so that it is the
standard value.

Standard value: 25 - 30 mm (1.0- 1.2 in.)

15. INSTALLATION OF HIGH PRESSURE FUEL HOSE

Apply engine oil to the hose union.
Insert the hose, being careful not to damage the O-ring, and
tighten securely.

Caution

Because there is high pressure applied between the
fuel pump and the injection mixer, be especially sure
that there is no fuel leakage in this area.

12. INSTALLATION OF FUEL FILTER

(1) When installing the fuel filter, first temporarily install the
filter to the filter bracket; then insert the main pipe at
the connector part of the high pressure fuel pipe, and
manually screw in the main pipe’s flare nut.

(2) Holding the fuel filter nut, tighten the fuel main pipe’s
flare nut and eye bolt at the specified torque. Then
tighten the filter to the bracket.

-/

-




FUEL SUPPLY AND ENGINE CONTROL - Fuel Filter 14F-11

FUEL FILTER
REMOVAL AND INSTALLATION

Pre-removal Operation

o Release of Residual Pressure from
High Pressure Hose.

\ﬁ(Referto P.14A-161))

Post-installation Operation
o Checking for Fuel Leakage

-«

Removal steps

1. Battery

2. Battery tray with washer tank assembly
3. Eye bolt

4. Gasket

5. High pressure fuel hose

6. Connection of fuel main pipe
7. Mounting bolt

8. Fuel filter

9. Eye bolt
10. Gasket
11. High pressure fuel pipe

30 Nm
22 ft.lbs.

/
6 AN 35Nm
25 ft.lbs.

30 Nm
22 ft.lbs. 03F0012

Eye bolt

hose

03F0014

High pressure ;
fuel pipe Evebolt 530042

SERVICE POINTS OF REMOVAL

securely.

Caution
Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure

g B bolt SERVICE POINTS OF INSTALLATION

= « fuel hose

Flare nut

&

High pressure 8. INSTALLATION OF FUEL FILTER
(1) When installing the fuel filter, first temporarily install the




14F-12

FUEL SUPPLY AND ENGINE CONTROL - Engine Control

ENGINE

CONTROL
REMOVAL AND INSTALLATION
5Nm
4 ft.lbs.

11
13

—
CoENPOTRWNS

12.

5Nm

4itlbs g 2

5

07F0022

Removal steps

. Adjusting bolt

. Connection of throttle body side inner cable

Bushing

Accelerator cable

Accelerator pedal

Spring

. Accelerator arm bracket

Split pin

. Accelerator arm

. Return spring

.Accelerator arm stopper
Bolt <A/T>

. Stopper

Post-installation Operation
¢ Acceienatanr Cable Adjjustiment
(Referto P.14F-3.)

03K675

Grease: MOPAR Multi-mileage
Lubricant Pat-t No. 2525035

or equivalent

07A0031 07F0025

3 g

zse ; [MTOPAR Multi-mileage
Lubricant Part No. 2525035
or equivalent

INSPECTION

e Check the inner and outer cable for damage.

Check the cable for smooth movement.

Check the accelerator arm for bending.

Check the return spring for deterioration.

Check the connection of bushing to end metal fitting.




14G-1

~ CRUISE CONTROL
SYSTEM

CONTENTS
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LUbFCaNTS ..o,
Service Specifications ...

WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES

WARNING!

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from
rendering the SRS inoperative).

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an
authorized CHRYSLER dealer.

(3) CHRYSLER dealer personnel must thoroughly review this manual, and especially its GROUP 23B -
Supplemental Restraint System (SRS) and GROUP 0 — Maintenance Service, before beginning any service or
maintenance of any component of the SRS or any SRS-related component.

NOTE

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag
module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be
removed/installed in connection with SRS service or maintenance) are indicated in the table of contents by an
asterisk (%).




14G-2

CRUISE CONTROL SYSTEM - Specifications

SPECIFICATIONS
GENERAL SPECIFICATIONS

Items Specifications
Main switch
Rated load A 1.2
Voltage drop V 0.1 or less
Auto-cruise control switch
Rated load mA
SET
RESUME
CANCEL 10
Stop light switch (for cruise control)
Rated load A 0.1 -0.9
Voltage drop (at rated load) V 0.15 or less
Clutch switch
Rated load A 01-15
Voltage drop (at rated load) V 0.15 or less

Auto-cruise control unit
Range of speed control ~ km/h (mph)

40 - 200 (25 - 124)

Vacuum pump assembly
Vacuum pump

Drive system
Stroke  mm (in.)

Type Diaphragm type
Rated load A 3.0 or less
Control valve, release valve
Rated load A 0.4 or less
Actuator

Vacuum type
38-42(15-1.7)

SERVICE SPECIFICATIONS

Items Specifications
Accelerator cable play mm (in.)
<M/T> 0-1(0-.04)
<A/T> 2-3(.08-.12)
Throttle cable  mm (in.) 1-2(.04-.08)
Cruise control cable  mm (in.) 1-2{.04-.08)
Resistance between terminals for control valve and relief 50-60
valve in vacuum pump
LUBRICANTS
| Items Specified lubricants Quantity
Pedal side of accelerator cable MOPAR Multi-mileage Lubricant As required
Part No. 2525035 or equivalent




CRUISE CONTROL SYSTEM — special Tool / Troubleshooting 14G-3

SPECIAL TOOL

Tool number and tool name Replaced by Miller Application
tool number
MB991502 DRB-HI Checking of the diagnostic output
Scan tool
Scan tool
(MUT-II)
MB991 529 MB99 1529 Inspection of cruise control system using
a voltmeter
Diagnostic
trouble code
check harness

TROUBLESHOOTING

PRELIMINARY INSPECTION
Check the following points and repair defective points, if any, before troubleshooting.

(1) Check that the vacuum pump assembly, link assembly, actuator and all cables and vacuum hoses are
properly installed and that the cables and vacuum hoses are correctly routed.

(2) Check that the link assembly and all cables move smoothly.

(3) Check each of the cables for excessive play or tension.

TROUBLESHOOTING QUICK REFERENCE CHART

Cruise control system is canceled when
/ cancellation not wanted.
< /| Or, the cruise control system cannot be set after

an automatic cancellation.

) ck the diagnostic output.
erto P.14G-15.)

No
s result of diagnostic sutput  » Based on the diagnostic trouble code,
check O.K.? check the circuit and individual parts.
(Refer to P.14G-15.)
Yes
No _ _
ruise control be set dtttife present moment? — | Refer to section on trouble symptoms, “Cruise
control cannot be set.” (Refer to P. 14G-4.)
Yes

Set cruise control and perform driving test.

Yes
Does the same problem occur again? Check the diagnostic output.
(Referto P.14G-15.)
No
< / AUTO CANCEL activated during operation on a
steep slope, or a temporary loose contact in the
connector




14G-4

CRUISE CONTROL SYSTEM — Troubleshooting

Cruise control system cannot be set.

NOTE
This chart contains troubleshooting procedures to
perform when a problem cannot be detected by

on-board diagnostic.

Check input. (Refer to P.14G-16.)

|

Yes

Is the result of input check O.K.?

No

Check vacuum pump assembly circuit.
(Refer to P.14G-11.)

NOTE
If the results of checks on the vacuum pump

assembly circuit and actuator parts (refer to P.14G-24.)
indicate that they are good, replace the control unit.

Result of check

Probable cause

Remedy

Reference page

None of the codes appear even if input
operations are performed.

Open circuit in control
unit power supply circuit.

Replace main switch
or repair harness.

P.14G-7

Open circuit in control Replace control switch P.14G-8

switch circuit or repair harness.

Defective control unit Replace control unit. —
Even when SET switch is set to OFF, SET switch ON Replace the control P.14G-8
code No. 21 does not go away. malfunction switch.,
Even when RESUME switch is set to RESUME switch ON Replace control switch. P.14G-8
OFF, code No. 22 does not go away. malfunction
Even when CANCEL switch is set to CANCEL switch ON Replace control switch. | P.14G-8
OFF, code No. 27 does not go away. malfunction
Even when brake pedal is depressed, Defective stop light Replace stop light P.14G-12
code No. 23 is not displayed. switch circuit switch or repair harness.
Even when brake pedal is released,
code No. 23 does not go away.
Even when clutch pedal is released, Defective clutch pedal Replace clutch pedal P.14G-12
code No. 26 does not go away. <M/T> position switch circuit position switch or repair

harness.

Even when select lever is placed in Defective park/neutral Replace park/neutral P.14G-13
any position other than “N” and “P”, position switch circuit position switch or
code No. 26 does not go away. <A/T> repair harness.
Code No. 25 is not displayed even when | Defective vehicle Check and repair vehicle | P.14G-10

vehicle speed is less than about 40 km/h
(25 mph).

Even when vehicle speed is increased
to more than about 40 km/h (25 mph),
code No. 25 does not go away.

Code No. 24 is not displayed, either.

speed sensor circuit

speed sensor circuit,




o
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CONTROL SYSTEM — Troubleshootinn

14G-5

Trouble symptom

Probable cause

Check chart No.

Remedy

drive circuit short-circuit

e The set vehicle speed varies Malfunction of the vehicle | No. 4 Repair the vehicle speed
greatly upward or downward. speed sensor circuit sensor system, or replace
e “Hunting” (repeated alter- :
nating acceleration and Vacuum pump assembly No. 5 Repair the actuator
deceleration) occurs after circuit poor contact system, or replace the
setting is made. part.
Malfunction of the
vacuum pump assembly
(including air leaks from
negative pressure
passage)
Malfunction of the ECU - Replace the ECU.
The cruise control system is not Brake switch (for cruise No. 6 Repair the harness or
canceled when the brake pedal control) malfunction replace the stop light
Is depressed. (short-circuit) switch.
Vacuum pump assembly No. 5 Repair the harness or

replace the vacuum pump
assembly.

Malfunction of the ECU

Replace the ECU.

The cruise control system is not
canceled when the clutch pedal
is depressed. <M/T>

(It is canceled, however, when
the brake pedal is depressed.)

Damaged or disconnected
wiring of clutch pedal
position switch input
circuit

Clutch switch improper
installation (won't switch
ON)

If the input check
code No. 26 indicates
a malfunction.

No. 7

Repair the harness, or
repair or replace the clutch
pedal position switch.

Malfunction of the ECU

Replace the ECU.

The cruise control system is not
canceled when the shift lever is

moved to the “N” position. <A/T>

Damaged or disconnected
wiring of park/neutral
position switch input

If the input check
code No. 26 indicates
a malfunction.

Repair the harness, or
repair or replace the
park/neutral position

circuit poor contact

Malfunction of the
vacuum pump assembly

(It is canceled, however, when circuit No. 8 switch.
the brake pedal is depressed.) _

Improper adjustment of

park/neutral position

switch

Malfunction of the ECU - Replace the ECU.
Cannot decelerate by using the Temporary damaged or No. 2 Repair the harness or
SET switch. disconnected wiring of replace the control switch

control switch input

circuit

Vacuum pump assembly | No. 5 Repair the harness or

replace the vacuum pump
assembly.

Malfunction of the ECU

Replace the ECU.

NOTE
ECU: Electronic control unit




14G-6 CRUISE

CONTROL SYSTEM — Troubleshooting

Trouble symptom

Probable cause

Check chart No.

Remedy

Cannot accelerate or resume speed
by using the RESUME switch.

Open or short circuit in No. 2 Replace the control switch.
RESUME switch circuit in

control switch

Vacuum pump assembly No. 5 Repair the harness or

circuit poor contact

Malfunction of the
vacuum pump assembly
(including air leaks

from negative pressure
passage)

replace the vacuum pump
assembly.

Malfunction of the ECU

Replace the ECU.

Even when CANCEL switch is set to
ON, cruise control is not canceled
'Cruise control, however, is

Open or short circuit
in CANCEL switch
circuit in control switch

If the input check
code No. 27 indicates
a malfunction.

Replace the control switch

zanceled when brake pedal is No. 2
depressed.)

Malfunction of the ECU - Replace the ECU
The cruise control system can be set| Malfunction of the No. 4 Repair the vehicle speed
~hile traveling at a vehicle speed vehicle-speed sensor sensor system, or replace
of less than 40 km/h (25 mph), or circuit the part.
‘here is no automatic cancellation
it that speed. Malfunction of the ECU - Replace the ECU.
The cruise control indicator light Damaged or disconnected | No. 3 Repair the harness or
of the combination meter does not | bulb of indicator light replace the light bulb.
illuminate. (But cruise control
system is normal) Harness damaged or

disconnected

Malfunction of the ECU - Replace the ECU.
Cruise control ON indicator light Burned-out indicator light | No. 3 Repair the harness or
does not come on. (However, cruise | bulb replace the main switch.
control is functional.)

Open or short circuit in

harness
Overdrive is not canceled during Malfunction of circuit No. 10 Repair the harness or

fixed speed driving <A/T>

No shift to overdrive during

manual driving. <A/T>

related to overdrive
cancellation, or mal-
function of ECU

replace the part.
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CRUISE CONTROL SYSTEM - Troubleshooting

14G-7

CHECK CHART

1 Inspection of control unit power supply circuit
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TROUBLESHOOTING HINTS
ECU terminal voltage

DESCRIPTION OF OPERATION

The power is supplied through the ignition switch
{IG4) and cruise control main switch to the control
unit.

1.

When the cruise control main switch is set to
ON with the ignition switch at ON, the current
from switch S, flows through relay Ry, in the
switch. Accordingly, the contact of relay Ry is
closed and the power is supplied to the control
unit.

When the main switch is released, it automati-
cally returns to the neutral position. Since the
current from switch S, flows to relay Ry,, the
contact of relay Ry; remains closed.

When the main switch is set to OFF, current to
relay Ry, is interrupted. This opens the contact
of relay Ry; to stop the power supply to the
control unit. When the switch is released, it
automatically returns to the neutral position, but
relay Ry, stays in the OFF state.

When the ignition switch is set to OFF while
relay Ry, in the main switch is ON, relay Ry, is
forced to the OFF state just like when the main
switch is set to OFF. Even if the ignition switch
is set to ON again, relay Ry, stays in the OFF
state until the main switch is set to ON.

NOTE

The numbers beside each connector correspond
to those in the section (P.14G-19) “HARNESS
AND COMPONENTS LAYOUT".

Terminal Signal name Condition Terminal
No. voltage
2 Control unit power supply Main switch ON and neutral position Battery
thereafter positive voltage
Main switch OFF and neutral position ov
thereafter
8, 14 Control unit ground At all times oV
16 Control unit back up power supply At all times _Battery
positive voltage
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Inspection of ¢

ontrol switch circuit
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TROUBLESHOOTING HINTS
Diagnosis No.15 (Automatically canceled)
ECU terminal voltage

DESCRIPTION OF OPERATION

The control switch is a switch in which the SET,"
RESUME and CANCEL switches are integrated.
Therefore, different resistance values are used for
the individual switches to change the outputs
(voltages) to the control unit. Current flows through
fuse No. @) of J/B and through the control switch to
the control unit.

1. SET switch

When the cruise control switch is ON, if the SET
switch is set to ON while vehicle speed is within
a range from about 40 to 200 km/h (25 to 124
mph), the vehicle starts cruising at the speed. If
the SET switch is kept at ON during cruise
operation, the vehicle coasts, and starts cruising
at the speed reached when the SET switch is
set to OFF.

2. RESUME switch

Even if cruise operation is canceled, the vehicle
resumes cruising at the speed set before the
cancellation. Both when the main switch is set

to OFF and when the vehicle speed is reduced

to less than 40 km/h (25 mph) , the vehicle will

not resume cruising at the previously set speed
even if the RESUME switch is set to ON. If the
RESUME switch is kept at ON during cruise J
operation, the engine accelerates, and the vehi-

cle starts cruising at the speed reached when

the RESUME switch was set to OFF. (However,
when the vehicle speed is raised to more than

200 km/h (124 mph), the vehicle cruises at
approximately 200 km/h (124 mph).

3. CANCEL switch

When the CANCEL switch is set to ON during
cruise operation, the cancel signal is input to the
control unit which internally interrupts the power
supply to the vacuum pump assembly for
cancellation of cruise operation.

Terminal Signal name Condition Terminal
No. ‘ voltage \
18 Control switch When all switches are OFF | oV |
When SET switch is ON 3V
When RESUME switch is ON 6V \)
When CANCEL switch is ON Battery positive
voltage
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3 Inspection of indicator light circuit

CRUT SE;, CONTROL
SwiTCH

KX35-AK-R1303

DESCRIPTION OF OPERATION
1. Cruise control ON (ASC ON) indicator light
Located in the combination meter, it lights as soon as the main switch is set to ON.

2. Cruise control (CRUISE) indicator light
During cruise control operation, transistor Try in the control unit is kept in the ON state to keep the

indicator light on.

TROUBLESHOOTING HINTS

ECU terminal voltage

2B-¥W

J/B

A0

-
a
»

0.85B-W
o o

[4]s[NA[s]7]8]s]10]
aafssfiejr7frefraloR1j0)

L-D

CRUISE
2 CONTROL UNIT

7

b 4

Terminal Signal name Condition Terminal
No. voltage
23 Cruise control (CRUISE) indicator When cruise control is active ov

light
When cruise control is inactive Battery

positive voltage
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Inspection of vehicle speed sensor circuit
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DESCRIPTION OF OPERATION

VEHICLE
D

3
2 :’1 PEE
T €

SENSOR

The vehicle speed sensor, mounted in the transmission, delivers pulse signals proportional to the rotational
speed of the transmission output gear (vehicle speed) to the control unit. (Four pulse signals generated per
rotation of the output gear) Since the vehicle speed sensor is of the electronic type, the power is supplied

through the ignition switch (IG;).

TROUBLESHOOTING HINTS
Diagnosis No. 12 (Automatically canceled)
ECU terminal voltage

Terminal Signal name Condition Terminal
No. voltage
19 Vehicle speed sensor Slowly drive forward with SELECT lever 0 to 0.6V
at “D" or “1 st Speed” { Flashing
2V or more
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Inspection of vacuum pump assembly drive circuit
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DESCRIPTION OF OPERATION

The input signal from the control switch causes
transistor Try; to be ON. Accordingly, the cruise
control relay is placed in the ON state to supply
power to the vacuum pump assembly.

The vacuum pump assembly consists of a di-
aphragm type negative pressure pump that is driven
by a DC motor, and two solenoid valves (control
valve and relief valve) and is controlled by the
control unit as shown in the following table.
When the brake pedal is depressed during cruise
control operation, the power supply to the vacuum
pump assembly is cut off.

Cruise DC motor Solenoid valve
control (ON: Current ON: open
operation flows) OFF: closed

(OFF: No
current flows) |Control valve | Relief valve

Acceleration ON ON ON

Hold OFF ON ON

Deceleration OFF OFF ON

Release OFF OFF ‘OFF

TROUBLESHOOTING HINTS
Diagnosis No. 11 (Automatically canceled)
ECU terminal voltage

Terminal Signal name Condition Terminal
No. voltage

12 Relief valve When relief valve oV
drive signal is ON

When relief valve Battery
is OFF positive
voltage

13 Control valve When control ov
drive signal valve is ON

When control Battery
valve is OFF positive
voltage

26 DC motor drive | When DC motor is oV

signal running
When DC motoris | Battery
stationary positive
voltage
25 Surge absorp- | When main switch | Battery
tion circuit is ON positive

terminal voltage
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6 Inspection of stop light switch circuit

FUSIBLE LINK® DESCRIPTION OF OPERATION

When the brake pedal is depressed during vehicle ‘\j
o speed control, the cruise control (NC) contact of the
= stop light switch is opened to interrupt the power
] supply to the vacuum pump assembly for cancella-
! © tion of vehicle speed control. (Refer to P.14G-11.) At
J/B ®Z the same time, the stop light (NO) contact is closed.
154 As a result, a cancel signal is input to the control unit
nl? e which internally interrupts the vacuum pump
gl |[Elrlslenahne) @ assembly drive circuit.
ol e
CRUISE ©
CONTROL. TROUBLESHOOTING HINTS
—_— m .
o & ECU terminal voltage
[ ©
w1 -
! “le Terminal Signal name Condition Terminal
LIGHT No. voltage
SWITCH 0“( o ,\.,.,Z
7 LN 15 Stop light When brake pedal | Battery
an m|4 3 switch is depressed positive
& B voltage
° When brake pedal ov
EG%UM is not depressed
w
15 .

il 1] |
1]2[3[a[5]6]7]8] 9]0 112l \J
14/15(16|17[18}18j20 122[23!24]2525” %
CRUISE
CONTROL
UNIT STQP
LIGHT
KX35-AK-R1306
7 Inspection of clutch pedal position switch circuit <M/T> W
DESCRIPTION OF OPERATION
UIS . . .
gﬁﬁRgL When the clutch pedal is depressed during vehicle
speed control, the contact of the clutch pedal
position switch is closed. As a result, a cancel signal
, _— is input to the control unit which internally interrupts
1]2]s[a]s[67T8To 111219 the power supply to the vacuum pump assembly
1al1spis 17181920 12 pojEaRs s | - . . .
) drive circuit for cancellation of vehicle speed control.
)
SRR / TROUBLESHOOTING HINTS
POSITION ,
SWITCH opre ~ g% ECU terminal voltage
v 1
m Terminal Signal name Condition Terminal
No. voltage
1 Clutch pedal When clutch pedal ov
@ position switch | is depressed
ol
When clutch pedal | Battery \_)
0 is not depressed positive
‘—‘E voltage

KX35-AK-R1307A
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Inspection of park/neutral position switch circuit <A/T>

STARTER

KX38-AK-R1307
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PARK/NEUTRAL

POSITION SVITCH

DESCRIPTION OF OPERATION

The park/neutral position switch is interlocked with
the starter switch.When the gear selector lever is
placed in the “N” position during vehicle speed
control, a cancel signal is input to the control unit
which internally interrupts the power supply to the
vacuum pump assembly drive circuit for cancellation
of vehicle speed.

TROUBLESHOOTING HINTS
ECU terminal voltage

Terminal Signal name Condition Terminal
No. voltage
1 Park/neutral Park/neutral ov
position switch | position switch in
“N” or “P” position
Park/neutral Battery
position switch in positive
D" 97 ML o voltage
“R"position

Inspection of throttle position sensor circuit
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DESCRIPTION OF OPERATION

The throttle position sensor (with built-in closed
throttle position switch) is used for engine control as
well as cruise control.

The throttle position sensor sends data to the
control unit, regarding the opening of the accelera-
tor. The closed throttle position switch inputs the
data to the control unit on whether or not the
accelerator pedal is operated.

TROUBLESHOOTING HINTS
Diagnosis No. 17 (Not automatically canceled)
ECU terminal voltage

Terminal Signal name Condition Terminal
No. voltage
4 Closed When accelerator ov
throttle pedal is depressed
position ‘
switch When accelerator |4.5 — 5.5V
pedal is not de-
pressed
5 Throttle position| Duringidle 0.48 —
sensor 0.72V
When fully opened 4.0 — 5.5V
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10 Inspection of circuits associated with overdrive cancel <A/T>
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DESCRIPTION OF OPERATION

On a vehicle with cruise control, the OD switch ON signal is input through the cruise control unit to the

ELC-4A/T control module.

When the vehicle speed control is in the overdrive mode, if the actual vehicle speed falls more than about 7
km/h (4 mph) below the set vehicle speed or the RESUME switch is turned ON, the cruise control unit forces
transistor Tr, into the OFF state. This cancels the overdrive mode because no OD switch ON signal is input to

the ELC-4A/T control module.

TROUBLESHOOTING HINTS
ECU terminal voltage

Terminal Signal name Condition Terminal
No. voltage
3 OD signal control power supply When ignition switch is ON _Battery
positive voltage
10 ELC-4A/T control module When overdrive mode is active _Battery
positive voltage
When overdrive mode is inactive ov
1 OD switch When OD switch is ON Battery
positive voltage
When OD switch is OFF ov
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ON-BOARD DIAGNOSTIC CHECKING

On-board diagnostic checking is performed when there has
been an automatic cancellation, without cancel switch opera-
tion.

k/" NOTE

Even when the ignition key is placed in the OFF position, all
diagnostic trouble codes are stored and retained, until the
battery cable is disconnected, to make sure that the problems
encountered in the past can be checked.

WHEN USING THE SCAN TOOL

(1) Connect the scan tool to the data-link connector to read out
the diagnostic trouble codes.

Caution
Turn off the ignition switch beforehand whenever the
scan tool is connected or disconnected.

20F0164

(2) Clear the diagnostic trouble codes by the following proce-
dure.

Control - switch (1) Place the ignition switch in the ON position.
RESUME (2 With the SET switch in the ON state, set the main
switch: ON switch to ON. In less than 1.0 second thereafter, set the

1 RESUME switch to ON.
J (3 With the SET switch in the ON state again, keep the
= A stop light switch in the ON state for more than 5

%%Tswctch: seconds.
(@) Temporarily place the main switch in the OFF position
07F0017 to let the control unit escape from the input check
mode. Then place the main switch in the ON position
again.

(6) Check the diagnostic trouble code to verify that a
normal code is output.

Ty Ground WHEN USING THE VOLTMETER

. APHEaEn Connect a voltmeter to the diagnostic output terminal and the
—— NG Jojufrelig e fasis /77 j ground terminal of the data-link connector using the special
tool. Observe the voltmeter pointer deflection to read out the
diagnostic trouble codes.

s
/_/ 20F0163
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DIAGNOSIS DISPLAY PATTERNS AND CODES

Code Display patterns (output codes) Probable cause Check chart No.
No. (Use with voltmeter)
11 Vacuum pump assembly drive output system 5
I I out of order
The same pattern repeatedly displayed
12 Vehicle speed signal system out of order 4
15 Control switch out of order (When SET or 2
RESUME switch is kept in ON state
_I—Lﬂﬂm]ﬂ_ continuously for more than 60 seconds)
16 Control unit out of order -
17* Throttle position sensor or closed throttle position 9
_J—l_ﬂJUU]ﬂ[[[I_ switch out of order
NOTE
Normal code

N

12A010

1. When two or more problems occur simultaneously, the
three latest code numbers are displayed in the order of
lowest code number first.

2. Even if the problem represented by the code number
marked * occurs during cruise control operation, the cruise
control mode will not be canceled.

3. When the system is normal, the diagnostic trouble code is
displayed as described below.

() If a scan tool is used:
“No abnormality” will be displayed.

(2 If a voltmeter is used:
Continuous ON/OFF signals will be displayed at 0.5
second intervals. (Refer to the illustration at the left.)

INPUT CHECKING

Input checks should be made when the cruise control system
cannot be set and when it is necessary to check (when a
malfunction related to the cruise control system occurs)
whether or not the input signals are normal.

NOTE

1. If inspection of on-board diagnostic is necessary, confirm
diagnostic trouble code first and conduct input check.

2. Input check can be conducted by set operations. On-board
diagnostic terminal outputs display patterns.

3. Display codes are displayed only if the circuit is normal
according to the conditions shown in the table on the next
page.

Perform checks using the following procedures.

(1) Connect a scan tool or a voltmeter to the data link
connector.
NOTE
Connect a voltmeter using the same procedure as for
inspection of diagnostic output.
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Control switch

RESUME
switch: ON

1)

ON

07F0017

SET switch:

(2) Calling up a code

(» Set the ignition switch to ON.

(2 With the SET switch in the ON state, set the main
switch to ON. In less than 1 .0 second thereafter, set the
RESUME switch to ON. Then the input check results
can be displayed.

(3) Reading a code

() Perform the individual input operations according to the

input check table and read the codes.

NOTE

1. When two or more input operations are performed
simultaneously, all the associated code numbers are
output in ascending order.

2. If no code is output by performing any of the input
operations, the control unit power supply circuit or
SET and RESUME switches are probably defective.
Check the check tables 1 and 2 (P.14G-7, 8).
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INPUT CHECK TABLE

Code Display patterns (output codes) Input operation Check results
No. (use with voltmeter)
21 SET switch ON SET switch circuit normal
22 RESUME switch ON RESUME switch normal
23 Stop light switch ON Stop light switch circuit normal
_ﬂj—l_ﬂj]ﬂ_ (brake pedal depressed)
24 Vehicle speed more than approx. Vehicle speed sensor circuit
40 km/h (25 mph) normal if code Nos. 24 and 25
I are displayed
25 Vehicle speed less than approx.
MML 40 km/h (25 mph)
26 M/T Clutch pedal position Clutch pedal position switch
switch ON circuit normal
(clutch pedal depressed)
m— Park/neutral position Park/neutral position switch
switch ON circuit normal
(SELECT lever placed
in “N” position)
27 CANCEL switch ON CANCEL switch circuit normal
28 TPS output voltage 1.5 V or more | Throttle position sensor circuit
I_H—I Hﬂﬂ””ﬂ”” (Accelerator pedal depressed morg normal
than half the way)
29 Closed throttle position switch OFF| Closed throttle position switch

(Accelerator pedal depressed)

circuit normal

(2) Set main switch to OFF.
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HARNESS AND COMPONENT LAYOUT
ENGINE COMPARTMENT

36F0015

Engine front view Engine rear view
01 Jumper connector
02 Vacuum pump 03
03 Throttle position sensor
04 Park/neutral position
switch <A/T> 5 @
05 Vehicle speed sensor

04 36F0059
16F0175

06

07 pCombination meter
08

09 Main switch

3670062
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DASH PANEL

Junction block

JUNCTION BLOCK
Front side

36F0003

36F0002

10 Clutch pedal position switch <M/T>
11 Stop light switch

12 Clock spring

13 Cruise control relay

LOCATION OF CONTROL UNIT AND RELAY

GROUND POINT

14 Over drive switch <A/T>
15 Cruise control unit

}(73 Front wiring harness and junction

18 block combination

19 Adapter wiring harness and junction block combina-
tion

20} Body wiring harness (LH) and junction block

21 . .
99 combination

_Cruise . _ - /
control Engine control control
relay module module
o / 16F0396

16F0259
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SERVICE ADJUSTMENT PROCEDURES
CRUISE CONTROL CABLES INSPECTION AND ADJUSTMENT

\

Cruise control actuator Cruise control assembly
Adjusting nut A Linl{ B

Adjusting nut B Link A

Cruise control
cable

Lock nuts Adjusting nut C

Throttle cable

Accelerator cable

Throttle valve

Adjusting bolts

07N0004

(1) Set the air conditioning, lights and other switches to OFF
for inspection at no load.

(2) Let the engine warm up until it runs at idle.

(3) Check that the idle speed is within the specified range.

(4) Stop the engine and set the ignition switch to OFF.

(5) Check that the accelerator cable, cruise control cable and
throttle cable are routed without sharp bends.

(6) Depress the accelerator pedal to check that the throttle
lever moves smoothly from the fully-closed to fully-opened
position.

(7) Check the free travel state of the inner cables of the
accelerator cable, cruise control cable and throttle cable.

(8) If the inner cables are too loose or have no free travel at all,

\ check using the following procedure.

— (1) Remove the link protector.
& (2 Loosen the adjusting and lock nuts of the throttle lever
=) and intermediate links A, B and C to place the throttle
lever and intermediate links A, B and C in the free state.

07F001¢
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07N00

Link A
lever

Link B 07N0018

Throttle
lever

Engine speed
adjusting

03L0122

_CEUISE CONTROL ON
indicator light 07F0015

18F0227

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

@ Rotate intermediate link C in the direction shown until it
is blocked by the stopper, turn down adjusting nut C in
the direction that the free travel of the inner cable is
reduced, and back off adjusting nut C the specified
number of turns just before intermediate link C begins \)
to move.

Amount adjusting nut C is to be backed off:
<M/T> About 1/2 turn [inner cable free travel
0-1mm (0 -.04 in.)]
<A/T> About two turns [inner cable free
travel 2 to 3 mm (.08 to .12 in.)]

(6) Secure the accelerator cable with the lock nut.

(8 Turn down adjusting nut B in the direction that the free
travel of the inner cable of the throttle cable is reduced.
At the position where the lever of intermediate link B is
brought into contact with intermediate link C, back off
adjusting nut B the specified number of turns.

Amount adjusting nut B is to be backed off:
About one turn [inner cable free travel 1 to 2 mm
(.04 to .08 in.)]

(@ Secure the throttle cable with the lock nut.

Secure the adjusting bolt of the intake manifold plenum.
(9 Turn down adjusting nut A in the direction that the free
travel of the inner cable of the cruise control cable is
reduced. At the position where the lever of intermedi-
ate link A is brought into contact with intermediate link
B, back off adjusting nut A the specified number of

turns. \/

Amount adjusting nut A is to be backed off:
About one turn [inner cable free travel 1 to 2 mm
(.04 to .08 in.)]

Secure the cruise control cable with the lock nut.

@1 After adjustment, check to see that the end of the
engine speed adjusting screw is in contact with the
stopper of the throttle lever.

CRUISE CONTROL SYSTEM INSPECTION
CRUISE CONTROL MAIN SWITCH CHECK

(1) Turn the ignition key to ON.

(2) Check to be sure that the CRUISE CONTROL ON indicator
light within the combination meter illuminates when the
main switch is switched ON.

v
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14G-23

CRUI i
jligthJ SE iindicator 07E0015

Control

07F0017

Control switch

RESUME: ON

07F0017

Control switch

SET: ON

07F001%

Control switch

CA
ON

07F0017

NCEL

CRUISE CONTROL SETTING CHECK

(1) Switch ON the main switch.

(2) Drive at the desired speed within the range of approximate-
ly 40 — 200 km/h (25 — 124 mph).

(3) Operate the control switch downward. (SET switch: ON)

(4) Check to be sure that the speed is the desired constant
speed when the switch is released, and also check to be
sure that the CRUISE indicator light (within the combination
meter) illuminates.

NOTE

If the vehicle speed decreases to approximately 15 km/h (9
mph) below the set speed, because of climbing a hill for
example, the cruise control will be cancelled.

SPEED-INCREASE SETTING CHECK

(1) Set to the desired speed.

(2) Operate the control switch upward. (RESUME switch: ON)

(3) Check to be sure that acceleration continues while the
switch is held, and that when it is released the constant
speed at the time when it was released becomes the
driving speed.
NOTE
Even if, during acceleration, the vehicle speed reaches or
exceeds the high limit [approximately 200 km/h (124 mph)],
acceleration will continue, however, when the switch is
released, the set speed (“memorized speed”) will become
the high limit of the vehicle speed.

SPEED REDUCTION SETTING CHECK

(1) Set to the desired speed.

(2) Operate the control switch downward. (SET switch: ON)

(3) Check to be sure that deceleration continues while the
switch is held, and that when it is released the constant
speed at the time when it was released becomes the
driving speed.
NOTE
When the vehicle speed reaches the low limit [approx-
imately 40 km/h (25 mph)] during deceleration, the cruise
control will be cancelled.

CRUISE CONTROL CANCELLATION AND SET SPEED RE-
SUME CHECK

(1) Set cruise control.

(2) In the cruising condition of the cruise control mode, check
that when any of the following operations are performed,
the normal drive mode is restored and the vehicle coasts
smoothly.

(1) Move the control switch toward you. (CANCEL switch:
ON)

(2) Depress the brake pedal.

(3 Depress the clutch pedal. <M/T>

@) Place the gear selector lever in the N range. <A/T>
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Control switch

\ RESUME: ON

07F0017

18F0227

07F0010

(3) With the vehicle at a speed of more than about 40 km/h (25
mph), check that when the control switch is moved upward
(RESUME switch: ON), the vehicle resumes cruising at the
speed held before cancellation of the cruise control mode.

(4) In the cruise control mode, check that when the main
switch is set to OFF, the normal drive mode is restored and
the vehicle coasts smoothly.

INDIVIDUAL PARTS INSPECTION
CRUISE CONTROL MAIN SWITCH INSPECTION

(1) Remove the main switch together with the switch garnish.
(2) Remove the main switch from the switch garnish.

(3) Operate the main switch and check for continuity across
the individual terminals.

Terminal No.
6 fLL 2 3 4 1
Switch state
Press OFF. O——)—+0
Neutral position O————0 O—0 ,
Press ON. o @0 O O O -

ILL

07F0013

NOTE
(1) O-O denotes continuity across the terminals.
(2) ILL: lMlumination light

(4) Connect a positive lead from the battery to terminal (3) and
a negative lead from the battery to terminal (4) and check
that battery voltage is available across terminal (1) and the
ground during the period the ON side of the main switch is
pressed and during the period before the OFF side is
pressed thereafter.

Check that when the OFF side of the main switch is
pressed thereafter, the battery voltage available across
terminal (1) and the ground is reduced to 0 V.

07F0011
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Clock spring connector

/\Ck\\/ 13R0743

RESUME: ON

ECANCEL:
1Y ‘ON
_ SET: ON
1[2
07F0012
2
b SET
OFF & ON
RESUME %CANCEL
[ 3 [ 4
OFF T ON OFF T ON
1
07N0014

CRUISE CONTROL SWITCH INSPECTION
(1) Remove the air bag module using the following procedure.

(1) Remove the negative terminal of the battery and wait
for more than 60 seconds.

Caution

The capacitor in the SRS diagnosis unit retains
enough voltage to deploy the air bag for a given
period even after disconnection of the battery. If an
operation is performed during that given period,
unintended deployment of the air bag could result
and cause serious injury.

(2 Remove the air bag module. To remove the clock spring
connector (squib connector) from the air bag module,
force the lock outward and pry it with a plain screwdriv-
er as shown at left so that no undue force will be
exerted on the connector when it is removed.

(3 The removed air bag module should be stored in a
clean, dry, flat place with the pad side up.

(2) Disconnect the connector of the control switch and operate
the control switch to measure the resistance between the
individual terminals.

If the readings are as shown below, the control switch may
be considered good.

Switch operation Resistance between
terminals
When switch is not operated No continuity
When switch is operated toward you Approx. 0 Q

(CANCEL switch: ON)

When switch is operated upward Approx. 820
(RESUME switch: ON)

When switch is operated downward Approx. 2,700 Q
(SET switch: ON)
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07L00S3

16L0285

(3

14L07

TFA0359

16F0120

Volt-
meter [ O

Batter

+
Y

Shaft

Vehicle's
speed
sensor

Resistance
3—-10kQ

16R0271

STOP LIGHT SWITCH/BRAKE SWITCH INSPECTION

(1) Disconnect the connector.
(2) Check for continuity between the terminals of the switch.

O-0O: Continuity

Switch Brake switch Stop light switch
Measure> Ter-
ment minal 1 4 2 3
conditions ‘

When brake pedal
depressed.

When brake pedal
not depressed.

CLUTCH PEDAL POSITION SWITCH INSPECTION <M/T>

(1) Disconnect the connector.

(2) Check that there is continuity between the terminals when
the clutch pedal is depressed, and that there is no
continuity when the pedal is released.

PARK/NEUTRAL POSITION SWITCH (“N” POSITION) IN-

SPECTION <A/T>

(1) Disconnect the connector.

(2) Check to be sure that there is continuity between connec-
tor terminals @and @when the shift lever is moved to the
“N” range.

VEHICLE SPEED SENSOR INSPECTION

(1) Remove the vehicle’s speed sensor and connect as shown
in the illustration, using a 3 —10k{) resistance.

(2) Use a voltmeter to check for voltage at terminals (2) and (3)
when the pulse generator shaft is turning. (One revolution
is four pulses.)

\

-/
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14G-27

Control
valve

Relief
valve

T

07A0051

07A00EQ

Holder portion

35 mm{1.4in)
> or more

07A005]

o erscomioss 18L0312

THROTTLE POSITION SENSOR INSPECTION
For inspection, refer to P.14A-95.

CLOSED THROTTLE POSITION SWITCH INSPECTION
For inspection, refer to P.14A-98.

VACUUM PUMP INSPECTION
Inspection of Solenoid Valves (Control and Relief Valves)

(1) Disconnect the connector of the vacuum pump assembly.
(2) Measure the resistance values across terminals (1) and (2)
and across terminals (1) and (3).

Standard value: 50 - 60 ()

(3) Check that when the battery voltage is applied across
terminals (1) and (2) and across terminals (1) and (3), the
operating sounds of the solenoid valves are heard.

(4) If the solenoid valves are defective, replace the vacuum
pump assembly.

Inspection of Motor

(1) Disconnect the connector of the vacuum pump assembly.
(2) Check that when the battery voltage is applied across
terminals (1) and @), the motor operates.

ACTUATOR INSPECTION

(1) Remove the actuator.

(2) Using a vacuum pump, apply a negative pressure to the
actuator to check that the holder portion moves more than
35 mm (1.4 in.). Retain the negative pressure in that state to
check that the holder portion does not change its position.

(3) After the actuator has been mounted, check and adjust the
cruise control cable. (Refer to P.14G-21.)

CRUISE CONTROL RELAY INSPECTION

(1) Remove the cruise control relay.
(2) Apply battery power to terminal 2 and connect terminal 4 to
the ground. Check for continuity across the terminals.

When power Across terminals Continuity
is supplied [-3 provided
When no power Across terminals No continuity
is supplied 1-3 provided
Across terminals Continuity

2-4 provided

16W90E
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CRUISE CONTROL SYSTEM - Cruise Control System

CRUISE CONTROL SYSTEM
REMOVAL AND INSTALLATION

Post-installation Operation

o Cruises Contiall Catbles Affjusiment
(Referto P.14G-21.)

»a

Removal steps of actuator

. Link protector

. Connection of accelerator cable and link
assembly

. Connection of cruise control cable and
link assembly

. Connection of throttle cable and link
assembly

. Vacuum pump connector

. Connection of vacuum hose and vacuum
pump

. Link assembly and vacuum pump

. Vacuum pump

. Pump bracket

. Link assembly
. Link bracket
. Connection of accelerator cable and

accelerator pedal

. Accelerator cable
. Connection of throttle cable and throttle

body

. Throttle cable
. Actuator and actuator bracket
. Connection of cruise control cable and

actuator

. Actuator
. Actuator bracket

5Nm
4 ft.lbs.

" 07F0031

12

03Ke75

Grease: MOPAR Multi-mileage
Lubricant Part No. 2525035
or equivalent
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CAUTION: SRS

Before removal of air bag module, refer to GROUP
23B - SRS Service Precautions and Air Bag Module
and Clock Spring.

165t 1bs.

Removal steps of control switches

20. Air bag module
(Refer to GROUP 23B -Air Bag Module
Clock Spring.)

21. Air bag module bracket

22. Cruise control switch

23. Switch garnish

24. Main switch

Removal steps of control unit and relay

25. Scuff plate (R.H.) \ e _

26. Cowl side trim (R.H.) / 1670398
27. Cruise control unit

28. Cruise control relay

b Removal steps of sensors and switches
29. Throttle position sensor
30. Stop light switch
31. Clutch pedal position switch <M/T>
- 32. Vehicle speed sensor
(Refer to GROUP 8 —Meters and Gauges.)
33. Park/neutral position switch <A/T> ouzs
07

29

33

(‘ 32

07F0020
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CRUISE CONTROL SYSTEM = Cruise Control System

INSPECTION

e Check the inner and outer cable for damage.
e Check the cable for smooth movement.
e Check the link protector for damage.

INSPECTION OF INDIVIDUAL PARTS

Refer to Service Adjustment Procedures — Individual Parts
Inspection (P.14G-24).

SERVICE POINT OF INSTALLATION
6. CONNECTION OF VACUUM HOSE TO VACUUM PUMP

Route the vacuum hose over the throttle cable and connect
the hose to the vacuum pump so as to prevent the
slackened hose from interfering with other parts.




