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EE-IG-2 ENGINE ELECTRICAL

SPECIAL SERVICE TOOLS

Ignition system

OK552 131 004

Spark plug wrench



ENGINE ELECTRICAL EE-IG-3

SYMPTOM-RELATED DIAGNOSTIC PROCEDURE

Ignition system
Diagnostic chart

Problem

Start motor turns but engine

does not start

Rough idle

Hesitation / Poor acceleration

Back fires

Over heat

Possible cause
Ignition malfunction

• Ignition coil malfunction

* High-tension code malfunction

Loose or break ignition wiring or connectors

Spark plug malfunction

Damaged ignition wring

ECM malfunction

Ignition malfunction

• Ignition coil malfunction

• High-tension code malfunction

Spark plug malfunction

Damaged ignition wiring harness

ECM malfunction

ECM malfunction

ECM malfunction

Action

Inspect and replace

Inspect and replace

Inspect and replace

Inspect and replace

Inspect

Refer to section FL

Inspect and replace

Inspect and replace

Inspect and replace

Inspect

Refer to section FL

Refer to section FL

Refer to section FL



EE-IG-4 ENGINE ELECTRICAL

SPECIFICATIONS

Ignition system
Specifications

Item

Engine idle speed

Ignition coil

High-tension lead

Type

Primary coil resistance

Secondary coil resistance

Spark plug gap

Spark plug type

Firing order

GV6 DOHC

750±50

Double-ended

0.36-0.44 Q at 68°F (20°C)

10.9-13.3 kn at 68°F (20°C) 12.1±15%

1 6 kQ per 3.28 feet (1 m)

0.039-0.043 in (1.0-1.1 mm)

PFR6N-1 1

1-6-5-4-3-2



ENGINE ELECTRICAL EE-IG-5

GENERAL DESCRIPTION

Ignition system overview

Ignition coil

The GV6 GASOLINE engine ignition system is now a distributorless ignition system (DLI) type. The key components of
this system are:

3 separate coil packs
* A crankshaft position sensor that provides engine RPM information to the ECM
* An ignition control module built into the ECM
* A camshaft position sensor that provides engine firing order information to the ECM
* Spark plug wires and spark plugs



EE-IG-6 ENGINE ELECTRICAL

Ignition system function
System operation

In a conventional ignition system, the ignition coil produces a high voltage current and the distributor then relays this
current, at the required time, to each spark plug. In the distributorless ignition system, two sensors, the camshaft
position sensor and the crankshaft position sensor, tell the Engine Control Module(ECM) which cylinder is ready to fire.
The ECM then sends an ignition signal to an electronic ignition coil. This ignition coil then produces and sends a high
voltage current to the proper spark plug.

Distributorless ignition is a "wasted-spark" system in which two spark plugs fire simultaneously. One cylinder fires at
TDC on the compression stroke, while the other fires at TDC of the exhaust stroke.

The cylinders are grouped together by firing order. For example, Carnival firing order is 1-6-5-4-3-2. Cylinders i and 4
are the same position, while cylinders 6 and 3 are 180 behind, following cylinders 5 and 2. Plugs 1 and 4 fire together,
as do the plugs in cylinder 6 and 3, and also in cylinder 5 and 2.

This means that an ignition spark is fired in one cylinder while at the same time a "waste" spark is fired in the
companion cylinder. Because of dualed plug firing, if an inductive tachometer is connected to a plug wire, it will
indicate an engine RPM that is twice the actual speed (i.e., 1,600 RPM, instead of 800 RPM).



ENGINE ELECTRICAL EE-IG-7

Electronic spark advance system
Ignition Timing is determined and set within the ECM
based on signals from various sensors and switches.
Optimum performance is gained with this system. The
ECM varies ignition timing according to engine speed,
intake air amount, coolant temperature and other
conditions.

Notes:
• Timing specification at idle is: 12±5° BTDC
• Timing is not adjustable

Ignition system components
The mechanical, rotating high-voltage distributor
mechanism has been replaced by static electronically
controlled components. These components are
described below.

Ignition coils
Three ignition coils are used in this system. The ignition
coil is installed on the top of cylinder head cover. One
ignition coil fires two spark plugs simultomeously one
cylinder fires at TDC on the compression stroke, while
the other fires at TDC of the exhaust stroke. The coil
resistance is identical for these three coils, and there is
no maintenance required for them.
If determined to be faulty, they must be replaced.

High-tension leads
The high-tension leads connect the three ignition coils
to the spark plugs. Their function is basically the same
as on the previous system. Because of their shorter
length, the DLI high-tension leads enhance the ignition
systems delivered voltage. In addition, they reduce the
wave interference from one high tension wire to
another.

Spark plugs
The spark plugs provide the air gap necessary to
produce an arc from the electrical energy coming in
from the ignition coil. This arc then ignites the fuel/air
mixture in the cylinder, producing power.
The spark plugs are platinum and have a
recommended service life of 100,000 km (60,000 miles)
for normal driving conditions per maintenance schedule
in this manual.



EE-IG-8 ENGINE ELECTRICAL

ON-VEHICLE SERVICE

Inspection
Spark test
1. Disconnect high-tension code from spark plug.
2. Remove the spark plug.
3. Connect the spark plug to a high tension code.
4. Hold the spark plug with insulated pliers 5-10 mm

from a ground.
5. Crank the engine and verify that there is a strong

blue spark.

• If there is no spark, inspect the following points.

Step
1

2

3

4

5

Inspection

Check for good connection of ignition coil

Check if resistance of high-tension leads are OK

Resistance: 16 kQ/m

Check if the ignition coil is electrically charged

1. Ignition switch "ON"

2. Check if the ignition coil (+) is electrically charged

Check if resistance of ignition coil is OK

Resistance
Primary: 0.36-0.44 и (at 68°F (20°C))

Secondary: 10.9-13.3 Ш (at 68°F (20°C))

Check if ECM is OK

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Action

Go to next step
Repair or replace

Go to next step

Replace

Go to next step

Check the wire harness between ignition switch

ignition coil and ECM

Go to next step

Replace

Replace



ENGINE ELECTRICAL EE-IG-9

Ignition coil
Voltage check
1. Disconnect negative battery cable.
2. Disconnect ignition coil connector.
3. Reconnect battery cable.
4. Turn ignition switch to "ON."
5. Measure voltage between PNK wire and GND at

ignition coil connector.

Voltage: approximately 12 volts

6. If no voltage, check main fuse, ignition switch and
wire harness.

Resistance check
1. Using an ohmmeter, check resistance of primary

coil. Connect one lead of ohmmeter to positive (+)
terminal and other lead to each negative (-)
terminal. If not within specification, replace coil.
Remember that unit has three coil assemblies, so
both must be checked.

Primary coil resistance:
0.36-0.44 Q @ 68°F (20°C)

2. Using an ohmmeter, check resistance of the
secondary coil. If not within specification, replace
coil.

Secondary coil resistance:
10.9-13.3 Ш @ 68°F (20°C)

AV2030003

Removal
1. Disconnect battery cable.
2. Disconnect high-tension leads.
3. Disconnect ignition coil connectors.
4. Remove five ignition coil mounting bolts.
5. Remove ignition coils.

Installation
1. Insert and tighten five ignition coil mounting bolts.

Tightening torque:
5~7 Ib-ft (7~10 N-m, 0.7-1.0 kg-m)

2. Reconnect ignition coil connectors.
3. Reattach high tension leads. Leads are marked for

correct connection.
4. Reconnect battery cable.
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Spark plugs

X Caution
Do not attempt any maintenance on spark plugs
if engine Is hot.

Removal
1. Disconnect negative battery terminal.
2. Carefully remove high-tension leads.
3. Use compressed air to blow any dirt or debris from

around spark plug hole.
4. Check that spark plug fits squarely in spark plug

socket and remove spark plug.

Inspection
1. Reconnect negative battery cable.
2. Connect spark plug to high-tension lead.
3. Hold spark plug with insulated pliers 0.2 to 0.39

inch (5~10 mm) from a ground.

A WARNING
DO NOT TOUCH VEHICLE BODY DURING
FOLLOWING INSTRUCTIONS.

4. While holding spark plug, have a second person
crank engine. Verify that a strong blue spark jumps
from spark plug to ground.
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Installation
1. Install spark plug into cylinder head.

Tightening torque:
18-22 Ib-ft (25-30 N-m, 2.5-3.0 kg-m)

2. Reconnect high-tension leads.
3. Reconnect negative battery cable.

High-tension leads
Inspection
1. Disconnect from coil and spark plugs.
2. Check for breaks in insulation.
3. Check inside high-tension lead connectors for

corrosion or carbon deposits.
4. Connect high-tension lead to an ohmmeter and

check resistance.

Resistance: 16 Ш per 3.28 feet (1 m)

5. Replace if defective.



STARTING
SYSTEM

SYMPTOM-RELATED DIAGNOSTIC PROCEDURE ЕЕ- ST-2

SPECIFICATIONS EE-ST-4

DESCRIPTION AND OPERATION ЕЕ- ST-4

ON-VEHICLE SERVICE PROCEDURE ЕЕ- ST-5

REMOVAL AND REPLACEMENT PROCEDURE ЕЕ- ST-6



EE-ST-2 ENGINE ELECTRICAL

SYMPTOM-RELATED DIAGNOSTIC PROCEDURE

Starter
Symptom guide



ENGINE ELECTRICAL EE-ST-3



EE-ST-4 ENGINE ELECTRICAL

SPECIFICATION

Starter motor
Specification
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ON-VEHICLE SERVICE
PROCEDURES

Starter motor
Pull in voltage
1. Inspect the battery voltage.

Voltage: above 12.4V

2. After starting the engine, check if the starter rotates
smoothly.

3. If the starter does not rotate, check the "S" terminal
voltage during cranking engine.

Voltage: above 8V

• Above 8V: Inspection the starter
• Below 8V: Inspect wiring (main fuse, ignition switch

and transaxle range switch (АЯ))

Solenoid
Pull-in coil

$ Notice
a) Remove the battery negative cable.
b) Remove the "M" terminal of starting motor.

1. Do the continuity test between "S" and "M" terminal.
2. If it is opened, replace the solenoid.

Hold-in coil
1. Do the continuity test between "S" and solenoid

body.
2. If it is opened, replace the solenoid.



EE-ST-6 ENGINE ELECTRICAL

REMOVAL AND REPLACEMENT PROCEDURES

Starter
Removal and replacement
1. Remove the battery negative cable.
2. Inspect the parts, replace and repair as necessary.
3. Install in the reverse order of removal.
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Inspection
Solenoid
Pull-out test

SJ6 Notice
Be careful not to let electricity flow continuously for
more than 10 seconds.

1. Apply battery power to the "S" terminal and ground
starter motor body. Pinion will eject outward and the
stop.

2. Measure clearance (pinion gap) between pinion and
stopper.

Pinion gap: 0.020-0.079 in (0.5~2.0 mm)

3. If pinion gap is not within specified range, adjust it
by increasing or decreasing the number of washers
used between solenoid and drive housing.
The gap will become smaller if the number of
washers is increased.

Return test
1. Disconnect the wire from the"S" terminal, and then connect

the battery between the "M" terminal and the body.

AT3031007

2. Pull out the over-running clutch with a flat-tip
screwdriver, and then check that the over-running
clutch returns to its original position when released.

No-load test
1. Form a test circuit with a volt meter and an

ammeter.

% Notice
Use wires as thick as possible and tighten each
terminal fully.

AT3031010

2. Close switch to run the starter.
3. Check the following.

Voltage
Current
Gear shaft speed

(V)
(A)

(rprn)

GV6 DOHC
11.0

Below 100
Above 2200

4. If any abnormality is noted, check it according to
"INSPECTION".



CHARGING
SYSTEM

SYMPTOM-RELATED DIAGNOSTIC PROCEDURE EE-CH-2

SPECIFICATION EE-CH-3

DESCRIPTION AND OPERATION EE-CH-3

ON-VEHICLE SERVICE PROCEDURE EE-CH-6

REMOVAL AND REPLACEMENT PROCEDURE EE-CH-6



ЕЕ-СН-2 ENGINE ELECTRICAL

SYMPTOM-RELATED DIAGNOSTIC PROCEDURE

Alternator
Diagnostic guide



ENGINE ELECTRICAL EE-CH-3



ЕЕ-СН-4 ENGINE ELECTRICAL

SPECIFICATIONS

Battery and alternator
Specifications



ENGINE ELECTRICAL EE-CH-5

DESCRIPTION AND OPERATION

Alternator
Circuit diagram



ЕЕ-СН-6 ENGINE ELECTRICAL

ON-VEHICLE SERVICE
PROCEDURES

Battery
Inspection
Electrolyte level
1. Check whether or not the electrolyte level lines

between "UPPER LEVEL" line and "LOWER
LEVEL" line.

2. If low, add distilled water to "upper level" line.
Do not overfill.

Specific gravity of electrolyte
1. Measure specific gravity with a hydrometer.

Specific gravity:
1.27-1.29 (at 77°F[25°C])

Terminal and cable
1. Check that battery terminal connections are tight to

ensure good electrical connections.
2. Check for corroded or frayed battery cables.
3. Check rubber protector on positive terminal for

proper coverage.
4. Clean terminals, if necessary, and lightly coat them

with grease.

Drive belt
Inspection
1. Check drive belt and pulley for wear, cracks and

praying. Replace if necessary.

PROCEDURES
Alternator (GV6 DOHC Engine)
Removal and replacement

1. Disconnect negative battery cable.
2. Raise an auto tensioner with spanner and then

remove drive belt.

3. Remove "B" terminal lead and then disconnect
alternator "L" and "S" terminal connector.

4. Remove alternator.

5. Install in the reverse order of removal.

Tightening torque:
33.2 Ib-ft (45.1 N-m, 4.6 kg-m)



STARTING
SYSTEM

SYMPTOM-RELATED DIAGNOSTIC PROCEDURE EEa- ST-2

SPECIFICATIONS EEa-ST-4

DESCRIPTION AND OPERATION EEa- ST-4

ON-VEHICLE SERVICE PROCEDURE EEa- ST-5

REMOVAL AND REPLACEMENT PROCEDURE EEa- ST-6



EEa-ST-2 STARTING SYSTEM

SYMPTOM-RELATED DIAGNOSTIC PROCEDURE

Starter
Symptom guide



SYMPTOM-RELATED DIAGNOSTIC PROCEDURE EEa-ST-3



EEa-ST-4 STARTING SYSTEM

SPECIFICATION

Starter motor
Specification

DESCRIPTION AND OPERATION

Starter motor
Structural view



ON-VEHICLE SERVICE PROCEDURE EEa-ST-5

ON-VEHICLE SERVICE
PROCEDURES

Starter motor
Pull in voltage
1. Inspect the battery voltage.

Voltage: above 12.4V

2. After starting the engine, check if the starter rotates
smoothly.

3. If the starter does not rotate, check the "S" terminal
voltage during cranking engine.

Voltage: above 8V

• Above 8V: Inspection the starter
• Below 8V: Inspect wiring (main fuse, ignition switch

and transaxle range switch(A/T))

Solenoid
Pull-in coil

$ Notice
a) Remove the battery negative cable.
b) Remove the "M" terminal of starting motor.

1. Do the continuity test between "S" and "M" terminal.
2. If it is opened, replace the solenoid.



EEa-ST-6 STARTING SYSTEM

REMOVAL AND REPLACEMENT PROCEDURES

Starter
Removal and replacement
1. Remove the battery negative cable.
2. Inspect the parts, replace and repair as necessary.
3. Install in the reverse order of removal.



EEa-ST-7

Inspection
Solenoid
Pull-out test

J|e Notice
Be careful not to let electricity flow continuously for
more than 10 seconds.

1. Apply battery power to the "S" terminal and ground
starter motor body. Pinion will eject outward and the
stop.

3. If pinion gap is not within specified range, adjust it
by increasing or decreasing the number of washers
used between solenoid and drive housing.
The gap will become smaller if the number of
washers is increased.

Return test
1. Disconnect the wire from the "S" terminal, and then connect

the battery between the "M" terminal and the body.



CHARGING
SYSTEM

SYMPTOM-RELATED DIAGNOSTIC PROCEDURE EEa-CH-2

SPECIFICATION EEa-CH-4

DESCRIPTION AND OPERATION EEa-CH-5

ON-VEHICLE SERVICE PROCEDURE EEa-CH-6



ЕЕа-СН-2 ENGINE ELECTRICAL

SYMPTOM-RELATED DIAGNOSTIC PROCEDURE

Alternator
Diagnostic guide



SYMPTOM-RELATED DIAGNOSTIC PROCEDURE EEa-CH-3



ЕЕа-СН-4 ENGINE ELECTRICAL

SPECIFICATIONS

Battery and alternator
Specifications



DESCRIPTION AND OPERATION EEa-CH-5

DESCRIPTION AND OPERATION

Alternator
Circuit diagram



ЕЕа-СН-6 ENGINE ELECTRICAL

ON-VEHICLE SERVICE
PROCEDURES

Battery
Inspection
Electrolyte level
1. Check whether or not the electrolyte level lines

between "UPPER LEVEL" line and "LOWER
LEVEL" line.

2. If low, add distilled water to "upper level" line.
Do not overfill.

Specific gravity of electrolyte
1. Measure specific gravity with a hydrometer.

Specific gravity:
1.27~1.29 (at 77°F[25°C])

Terminal and cable
1. Check that battery terminal connections are tight to

ensure good electrical connections.
2. Check for corroded or frayed battery cables.
3. Check rubber protector on positive terminal for

proper coverage.
4. Clean terminals, if necessary, and lightly coat them

with grease.

Drive belt
Inspection
1. Check drive belt and pulley for wear, cracks and

praying. Replace if necessary.

Alternator (KJ 2.9 TCI Diesel)
Removal and replacement
1. Disconnect negative battery cable.
2. Lower an auto tensioner with spanner and then

remove drive belt.

5. Install in reverse order of removal.

Tightening torque:
33.2 Ib-ft (45.1 N-m, 4.6 kg-m)
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