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SPECIFICATIONS

TECHNICAL DATA

Performance — Manual Transaxle

Application

2.0L DOHC

Maximum Speed

195 km/h (122 mph)

Gradeability 0.446 (tan @)

Minimum Turning Radius 5.3 m (17 ft)
Performance — Automatic Transaxle

Application 2.0L DOHC

Maximum Speed

190 km/h (119mph)

Gradeability

0.668 (tan @)

Minimum Turning Radius

5.3 m (17 ft)
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Engine

Application 2.0L DOHC
Engine Type Dual Overhead Cam L-4
Bore 86 mm (3.4 1in.)
Stroke 86 mm (3.4 1in.)
Total Displacement 1998 cm? (121.9 in3)
Compression Ratio 9.5+0.2:1
Maximum Power 96 kW (128.7 bhp)

(at 5,400 rpm)
Maximum Torque 184 Nem (135.7 Ib—ft)
(at 4,400 rpm)
Ignition System

Application 2.0L DOHC
Ignition Type Direct Ignition System
Ignition Timing 8° BTDC
Ignition Sequence 1-3-4-2
Spark Plug Gap 0.8 mm (0.031 in)
Spark Plug Maker Bosch
Spark Plug Type FR8LDC4

Clutch — Manual Transaxle

Application 2.0L DOHC
Type Single Dry Plate
Outside Diameter 225 mm (9.0 in.)
Inside Diameter 150 mm (5.9 in.)
Thickness 3.4 mm (0.13in.)
Fluid Capacity Common Use; Brake Fluid

Manual Transaxle

Application 2.2L DOHC
Maker DWMC
Type or Model D-20
Gear Ratio: -
1st 3.545:1
2nd 2.158:1
3rd 1.478:1
4th 1.129:1
5th 0.886:1
Reverse 3.333:1
Final Drive Ratio 3.550:1
Oil Capacity 1.8L (2 qt)

* Puerto Rico only.
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Automatic Transaxle

Application 2.0L DOHC
Maker GM
Type or Model AT40E
Gear Ratio: -
1st 2.957:1
2nd 1.623:1
3rd 1.000:1
4th 0.682:1
Reverse 2.143:1
Final Drive Ratio 3.910:1
Oil Capacity 11.5L (12 qt)

Brake
Application 2.0L DOHC

Booster Size:

Single

228.6 mm (9 in.)

Master Cylinder Diameter

22.2 mm (0.87 in.)

Booster Ratio 5.0:1

Front Brake: -

Disc Type Ventilated
Disc Size 356 mm (14.0 in.)
Rear Brake: -

Disc: -

Disc Type Solid

Disc Size 32mm (1.3 in.)

Fluid Capacity

0.5L (0.53 qt)

Tire and Wheel

Application 2.0L DOHC
Standard Tire Size 185/65R14
Temporary Tire Size T125/70D15
Standard Wheel Size 5.5JX14
Inflation Pressure at Full Load: -
185/65R14: —
Front 30 psi
Rear 28 psi
T127/70D15 60 psi
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Steering System

Application

2.0L DOHC

Gear Type

Power Rack and Pinion

Overall Gear Ratio:

Manual Steering

Power Steering 16:1
Wheel Alignment: -
Front: -
Total Toe—In (2 Occupants) —10"to +10’
Caster: -

Power Steering

2°30"to 3°30’

Camber —54’ to 6’
Rear: -
Total Toe—In (2 Occupants) -3’ to +17’
Camber -1°35"to -5’
Oil Capacity 1.0L (1.1 qgt)
Suspension
Application 2.0L DOHC
Front Type MacPherson Strut
Rear Type Compound Link
Fuel System
Application 2.0L DOHC
Fuel Delivery MPI
Fuel Pump Type Electric Motor Pump
Fuel Filter Type Cartridge
Fuel Capacity 52L (13.7 gal)
Lubricating System
Application 2.0L DOHC

Lubricating Type

Forced Feed

Oil Pump Type

Duocentric Rotor

Oil Filter Type

Cartridge (Full Flow)

Oil Pan Capacity Including Oil Filter

3.8L (4.1 qt)
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Cooling System

Application 2.0L DOHC
Cooling Type Forced Water Circulation
Radiator Type Cross—flow
Water Pump Type Centrifugal
Thermostat Type Pellet Type
Coolant Capacity: -
Manual: 7.0L (7.4 qt)
Automatic: 7.0L (7.4 qt)

Electric System

Application 2.0L DOHC
Battery (55 AH, M/F) 630 Cold Cranking Amps
Alternator: 85 Amps
Starter (1.4 kW) No Load Test Minimum 40 Amps

Maximum 90 Amps
(at 12.2 volts)

VEHICLE DIMENSIONS AND WEIGHTS

Vehicle Dimensions — Manual and Automatic

Application 2.0L DOHC

Overall Length: -

4—-Door Notchback 4 470 mm (176.0 in.)
4—-Door Wagon 4 514 mm (177.7 in.)
5-Door 4 248 mm (167.2 in.)
Overall Width 1700 mm (66.9 in.)
Overall Height: -

4—-Door Notchback 1425 mm (56.1 in.)
4—-Door Wagon 1432 mm (56.4 in.)
5-Door 1425 mm (56.1 in.)
Overall Height: Overall Height:
4-Door Notchback 1430 mm (56.2 in.)
4—-Door Wagon 1470 mm (58.0 in.)
5-Door 1430 mm (56.2 in.)
Minimum Ground Clearance 151 mm (5.9 in.)
Wheel Base 2570 mm (101.2 in.)
Tread: -

Front 1464 mm (57.6 in.)
Rear 1454 mm (57.2in.)




0B — 6 GENERAL INFORMATION

Vehicle Weights — 4 Door Notchback

Application 2.0L DOHC
Manual: -
Curb Weight: -
Standard 1 164 kg (2,566 Ib)
Optional 1233 kg (2,718 Ib)
Gross Vehicle Weight 1720 kg (3,792 Ib)
Automatic: -
Curb Weight -
Standard 1200 kg (2,645 Ib)
Optional 1269 kg (2,797 Ib)

Gross Vehicle Weight

1720 kg (3,792 Ib)

Passenger Capacity 5
Vehicle Weights — 4 Door Wagon
Application 2.0L DOHC
Manual: -
Curb Weight: -
Standard 1222 kg (2,694 Ib)
Optional 1291 kg (2,846 Ib)
Gross Vehicle Weight 1 860 kg (4,101 Ib)
Automatic: -
Curb Weight -
Standard 1258 kg (2,773 Ib)
Optional 1327 kg (2,925 Ib)
Gross Vehicle Weight 1 860 kg (4,101 Ib)
Passenger Capacity 5
Vehicle Weights — 5 Door
Application 2.0L DOHC
Manual: -
Curb Weight: -
Standard 1 155 kg (2,546 Ib)
Optional 1224 kg (2,698 Ib)
Gross Vehicle Weight 1720 kg (3,792 Ib)
Automatic: -
Curb Weight: -
Standard 1191 kg (2,625 Ib)
Optional 1260 kg (2,778 Ib)

Gross Vehicle Weight

1720 kg (3,792 Ib)

Passenger Capacity

5

Optional Weight: Air Conditioning, Power Steering, ABS, Sunroof, Airbag.
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STANDARD BOLT SPECIFICATIONS

Bolt* 4T — Low Carbon Steel 7T — High Carbon Steel 7T — Alloy Steel
M6 X 1.0 4.1-8.1 Nem (36-72 Ib—in) 5.4-9.5 Nem (48-84 Ib—in) -
M8 X 1.25 8.1-17.6 Nem (72-156 Ib—in) 12.2—23.0 Nem (108-204 Ib— 16-30 Nem (12-22 Ib—ft)
in)

M10 X 1.25 20-34 Nem (15-25 Ib—ft) 27-46 Nem (20-34 Ib—ft) 37—62 Nem (27-46 Ib—ft)
M10 X 1.5 19-34 Nem (14-25 Ib—ft) 27-45 Nem (20-33 Ib—ft) 37—-60 Nem (27-44 Ib—ft)
M12 X 1.25 49-73 Nem (36-54 |b—ft) 61-91 Nem (45-67 Ib—ft) 76—114 Nem (56—84 Ib—ft)
M12 X 1.75 45-69 Nem (33-51 Ib—ft) 57—84 Nem (42-62 Ib—ft) 72—107 Nem (53-79 Ib—ft)
M14 X 1.5 76-115 Nem (56—85 Ib—ft) 94—-140 Nem (69-103 Ib—ft) 114-171 Nem (84-126 Ib—ft)
M14 X 2.0 72-107 Nem (53-79 Ib—ft) 88-132 Nem (65—97 Ib—ft) 107-160 Nem (79-118 Ib—ft)
M16 X 1.5 104-157 Nem (77-116 Ib—ft) 136—203 Nem (100-150 Ib—ft) 160-240 Nem (118-177 Ib—ft)
M16 X 2.0 100-149 Nem (74-110 Ib—ft) 129-194 Nem (95-143 Ib—ft) | 153-229 Nem (113169 |b—ft)
M18 X 1.5 151-225 Nem (111-166 Ib—ft) | 195-293 Nem (144216 Ib—ft) | 229-346 Nem (169-255 |b—ft)
M20 X 1.5 206-311 Nem (152-229 Ib—ft) | 270-405 Nem (199-299 Ib—ft) | 317-476 Nem (234-351 Ib—ft)
M22 X 1.5 251-414 Nem (185-305 Ib—ft) | 363-544 Nem (268-401 Ib—ft) | 424—636 Nem (313—-469 Ib—ft)
M24 X 2.0 359-540 Nem (265-398 Ib—ft) | 431-710 Nem (318-524 Ib—ft) | 555-831 Nem (409-613 Ib—ft)

* Diameter X pitch in millimeters

NUT STRENGTH
IDENTIFICATION

METRIC BOLTS - IDENTIFICATION CLASS NUMBERS CORRESPOND TO BOLT
STRENGTH - INCREASING NUMBERS REPRESENT INCREASING STRENGTH.

A1010010
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MAINTENANCE AND REPAIR

MAINTENANCE AND LUBRICATION
NORMAL VEHICLE USE

The maintenance instructions contained in the mainte-
nance schedule are based on the assumption that the ve-
hicle will be used for the following reasons:

e To carry passengers and cargo within the limitation
indicated on the Tire Placard located on the edge of
the driver’s side door.

e To be driven on reasonable road surfaces and with-
in legal operating limits.

EXPLANATION OF SCHEDULED
MAINTENANCE SERVICES

The services listed in the maintenance schedule are fur-
ther explained below. When the following maintenance
services are performed, make sure all the parts are re-
placed and all the necessary repairs are done before driv-
ing the vehicle. Always use the proper fluid and lubricants.

Drive Belt Inspection

When a separate belt drives the power steering pump, the
air conditioning compressor, and the generator, inspect it
for cracks, fraying, wear, and proper tension. Adjust or re-
place the belt, as needed.

Engine Oil and Oil Filter Change

API Classifications of Engine Oil

The International Lubricant Standardization and Approval
Committee (ILSAC) and American Petroleum Institute
classifies engine oils according to their performance quali-
ty. Always use oil rated API-SJ (ILSAC GF-ll) or better.
Engine Oil Viscosity

Engine oil viscosity (thickness) has an effect on fuel econ-
omy and cold weather operation. Lower viscosity engine
oils can provide better fuel economy and cold weather per-
formance; however, higher temperature weather condi-
tions require higher viscosity engine oils for satisfactory lu-
brication. Using oils of any viscosity other than those
viscosities recommended could result in engine damage.

Cooling System Service
Drain, flush and refill the system with new coolant. Refer
to "Recommended Fluids and Lubricants”in this section.
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RECOMMENDED ROTATION PATTERN
FOR FRONT WHEEL DRIVE CARS

)
i;) >I
c 93

DO NOT INCLUDE “TEMPORARY USE ONLY”

SPARE TIRE IN ROTATION

A1010009

Fuel Micro—Filter Replacement

Replace the engine fuel filter every 48,000 km (30,000
miles).

The engine fuel filter is located on the center dash panel
near the brake booster.

Air Cleaner Element Replacement

Replace the air cleaner element every 48 000 km (30,000
miles).

Replace the air cleaner more often under dusty conditions.

Throttle Body Mounting Bolt Torque

Check the torque of the throttle body mounting bolts.
Tighten the throttle body mounting bolts to 17 Nem (13 Ib—
ft) if necessary.

Spark Plug Replacement

Replace spark plugs with the same type.
— Type: AC Type FR8LDC4 (2.0L DOHC)
— Gap: 0.8 mm (0.031 in.) (2.0L DOHC)

Spark Plug Wire Replacement

Clean the wires and inspect them for burns, cracks, or oth-
er damage. Check the wire boot fit at the direct ignition
system (DIS) module and at the spark plugs. Replace the
wires, as needed.

Brake System Service

Check the disc brake pads or the drum brake linings every
9,600 km (6,000 mi) or 6 months. Check the pad and the
lining thickness carefully. If the pads or the linings are not
expected to last another 9,600 km (6,000 mi), replace the
pads or the linings. Check the breather hole in the brake
fluid reservoir cap to be sure it is free from dirt and the pas-
sage is open.

Transaxle Service

The manual transaxle fluid does not require changing. For
automatic transaxles, refer to "Scheduled Maintenance
Charts”in this section.

Tire and Wheel Inspection and Rotation
Check the tires for abnormal wear or damage. To equalize
wear and obtain maximum tire life, rotate the tires. If irreg-
ular or premature wear exists, check the wheel alignment
and check for damaged wheels. While the tires and
wheels are removed, inspect the brakes. Refer to "Each
Time The Oil Is Changed”in this section.
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SCHEDULED MAINTENANCE CHARTS

Engine

Maintenance Iltem Maintenance Interval

Miles (Kilometers) or time inmonths, whichever comes first

x 1,000 miles 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102
x 1,000 km 9.6 19.2 28.8 38.4 48 57.6 67.2 76.8 | 86.46 96 105.6 | 115.2 | 124.8 | 1344 144 153.6 | 163.2
# Months 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102

Drive belt (Generator and power | | | | |
Steering)

Engine oil & engine oil filter (1)3) | R R R R R R R R R R R R R R R R R

Cooling system hose & connec- | | | | | | | |

tions

Engine coolant (3) | | | | R | | | | R | | | | R | |
Fuel filter R* R* R*

Fuel line and connections I* I* I* I* I* I* I* I*

Air cleaner element (2) I* I* |* |* R I I I 4 R 4 I* I* I* R I* I*
Ignition timing I* I* I* I* I* I* I* I*

Spark plugs I R I* R I* R

Evaporative emission canister & |* |* I*

vapor lines

PCV system |* |* |* |* I*

camshaft | Out of Cali- | Replace every 72,000 miles (115,200 km)
belt(Timimg fornia

belt)
California Inspect every 60,000 miles (96,000 km) and 90,000 miles (144,000 km)
Replace every 102,000 miles (163,200 km)

Chart Symbols:
| — Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.
R — Replace or change.
(1) Change the engine oil every 3,000 miles (4,800 kilometers) or 3 months, whichever comes first, if the vehicle is operated
under any of the following conditions :
— Short—distance driving.
— Extensive idling.
— Driving on dusty roads.
(2) More frequent maintenance is required if driving under dusty conditions.
(3) Refer to "Recommended Fluids And Lubricants”
Note : Check the engine oil and radiator coolant levels ev-
ery week.
* . Replacement or inspection of these emissions components is recommended to be performed at the indicated intervals
however, the California Air Resources Board has determined that performing thesemaintenance items are not required
to maintained your vehicle emission warranty.
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Chassis and Body

Maintenance Iltem Maintenance Interval

Miles (Kilometers) or time inmonths, whichever comes first

x 1,000 miles 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102
x 1,000 km 96 | 19.2 | 288 | 384 48 576 | 67.2 | 768 | 8646 | 96 | 1056 | 1152 | 124.8 | 134.4 | 144 | 1536 | 1632
# Months 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102
Air Filter (A/C) (2) R R R R R R R R R R R R R R R R R
Exhaust pipes & mountings I* I* I* I* I* I* I* I*
Brake/Clutch fluid (3)(5) | | R | | R | | R | | R | | R |

Brake pads & discs(6) | | | | | | | | | | | | | | | |

Parking brake | | | | | | |

Brake line & connections (In- | | | | | | | | | | | | | | | |
cluding booster)

Rear hub bearing & clearance | | | | | | | |

Manual Transaxle Oil (3) | | | | | | | |

Clutch & brake pedal free play | | | | | | | | | | | | | | | | |

Automatic transaxle fluid* (3) (7) | | | | R | | |

Chassis & underbody bolts & | | | | | | | | | | | | | | | | |
nuts, tighten/secure

Tire condition & inflation pres- | | | | | | | | | | | | | | | | |
sure

Wheel alignment (8) Inspect when abnormal condition is noted.

Tire rotation Rotate tires every 6,000 miles

Steering wheel & linkage | | | | | | | | | | | | | | | | |

Power steering fluid & lines* | | | | | | | |

Drive shaft boots | | | | | | | | | | | | | | | | |

Seat belts, buckles & anchors | | | | | | | | | | | | | | | | |

Lubricate locks, hinges & hood | | | | | | | |
latch

Chart Symbols:
| — Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.
R — Replace or change.
(2) More frequent maintenance is required if driving under dusty conditions.
(3) Refer to”"Recommended Fluids And Lubricants.”
(5) Change the brake/clutch fluid every 9,000 miles (14,400 kilometers) or 9months, whichever comes first, if the vehicle
is operated under any of the following conditions :
— Driving in hilly or mountainous terrain.

(6) More frequent maintenance is required if the vehicle is operated under any of the following conditions:
— Short—distance driving.
— Extensive idling or slow—speed driving in stop—and—go traffic.
— Driving on dusty roads.

(7) Change the automatic transaxle fluid every 50,000miles (80,000 kilometers) if the vehicle is operated under any of the
following conditions :

— Driving in hilly or mountainous terrain.

— Driving in heavy city traffic where the outside temperatures regularly reach 32°C (90°F) or higher.

— Driving a taxi, or police or delivery vehicles.

(8) If necessary, rotate and balance the wheels
Note : Check the engine oil and radiator coolant levels ev-
ery week.




0B — 12 GENERAL INFORMATION

* Replacement or inspection of these emissions components is recommended to be performed at the indicated intervals
however, the California Air Resources Board has determined that performing thesemaintenance items are not required

to maintained your vehicle emission warranty.

OWNER INSPECTIONS AND
SERVICES

WHILE OPERATING THE VEHICLE

Horn Operation
Blow the horn occasionally to make sure it works. Check
all the button locations.

Brake System Operation

Be alert for abnormal sounds, increased brake pedal trav-
el, or repeated pulling to one side when braking. Also, if the
brake warning light goes on or flashes, something may be
wrong with part of the brake system.

Exhaust System Operation

Be alert to any changes in the sound of the system or the
smell of the fumes. These are signs that the system may
be leaking or overheating. Have the system inspected and
repaired immediately.

Tires,Wheels and Alignment Operation

Be alert to any vibration of the steering wheel or the seats
at normal highway speeds. This may mean a wheel needs
to be balanced. Also, a pull to the right or the left on a
straight, level road may show the need for a tire pressure
adjustment or a wheel alignment.

Steering System Operation

Be alert to changes in the steering action. An inspection
is needed when the steering wheel is hard to turn, has too
much free play, or if unusual sounds are noticed when
turning or parking.

Headlamp Aim
Take note of the light pattern occasionally. Adjust the
headlamps if the beams seem improperly aimed.

AT EACH FUEL FILL

A fluid loss in any (except windshield washer) system may
indicate a problem. Have the system inspected and re-
paired immediately.

Engine Oil Level
Check the oil level and add olil, if necessary. The best time
to check the engine oil level is when the oil is warm.

1. After stopping the engine, wait a few minutes for
the oil to drain back to the oil pan.

2. Pull out the oil level indicator (dipstick).

3. Wipe it clean, and push the oil level indicator back
down all the way.

4. Pull out the oil level indicator and look at the oil lev-
el on it.

Add oail, if needed, to keep the oil level above the
MIN line and within the area labeled "Operating
Range.” Avoid overfilling the engine, since this may
cause engine damage.
6. Push the indicator all the way back down into the
engine after taking the reading.
If checking the oil level when the oil is cold, do not run the
engine first. The cold oil will not drain back to the pan fast
enough to give a true oil level reading.

Engine Coolant Level and Condition

Check the coolant level in the coolant reservoir tank and
add coolant, if necessary. Inspect the coolant. Replace
dirty or rusty coolant.

Windshield Washer Fluid Level
Check the washer fluid level in the reservoir. Add fluid, if
necessary.

AT LEAST MONTHLY

Tire and Wheel Inspection and Pressure

Check

Check the tires for abnormal wear or damage. Also, check
for damaged wheels. Check the tire pressure when the
tires are cold (check the spare tire, unless it is a stow-
away). Maintain the recommended pressures that are on
the tire placard that is on the driver’s side door.

Lamp Operation

Check the operation of the license plate lamp, the head-
lamps (including the high beams), the parking lamps, the
fog lamps, the taillamp, the brake lamps, the turn signals,
the backup lamps, and the hazardwarning flasher.

Fluid Leak Check

Periodically inspect the surface beneath the vehicle for
water, oil, fuel or other fluids, after the vehicle has been
parked for a while. Water dripping from the air conditioning
system after use is normal. If you notice fuel leaks or
fumes, find the cause and correct it immediately.

AT LEAST TWICE A YEAR

Power Steering System Reservoir Level
Check the power steering fluid level. Keep the power
steering fluid at the proper level. Refer to Section 6A, Pow-
er Steering System.

Brake Master Cylinder Reservoir Level
Check the fluid and keep it at the proper level. A low fluid
level can indicate worn disc brake pads andmay need to
be serviced. Check the breather hole in the reservoir cover
that it is free from dirt and check for an open passage.

Clutch Pedal Free Travel

Check clutch pedal free travel and adjust, as necessary,
every 16,000 km (10,000 miles). Measure the distance
from the center of the clutch pedal to the outer edge of the
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steering wheel with the clutch pedal not pressed. Then,
measure the distance from the center of the clutch pedal
to the outer edge of the steering wheel with the clutch ped-
al fully pressed. The difference between the two values
must be greater than 130 mm (5.1 in.).

Weatherstrip Lubrication
Apply a thin film of silicone grease using a clean cloth.

EACH TIME THE OIL IS CHANGED

Automatic Transaxle Fluid
Refer to"Transaxle Fluid Level Checking Procedure”in-
Section 5A, 4T40E Automatic Transaxle.

Manual Transaxle
Check the fluid level and add fluid, as required. Refer
toSection 5B, Five—Speed Manual Transaxle.

Brake System Inspection

This inspection should be done when the wheels are re-
moved for rotation. Inspect the lines and the hoses for
proper hookup, binding, leaks, cracks, chafing, etc. In-
spect the disc brake pads for wear. Inspect the rotors for
surface condition. Also, inspect the drum brake linings for
wear and cracks. Inspect other brake parts, including the
drums, the wheels cylinders, the parking brake, etc., at the
same time. Check the parking brake adjustment. Inspect
the brakes more often if habit or conditions result in fre-
quent braking.

Steering, Suspension and Front Drive Axle

Boot and Seal Inspection

Inspect the front and the rear suspension and the steering
system for damaged, loose, or missing parts; signs of
wear; or lack of lubrication. Inspect the power steering
lines and the hoses for proper hookup, binding, leaks,
cracks and chafing, etc. Clean and inspect the drive axle
boot and seals for damage, tears, or leakage. Replace the
seals, if necessary.

Exhaust System Inspection

Inspect the complete system (including the catalytic con-
verter, if equipped). Inspect the body near the exhaust
system. Look for broken, damaged, missing, or out of
position parts, as well as open seams, holes, loose con-
nections, or other conditions which could cause heat build-
up in the floor pan or could let exhaust fumes seep into the
trunk or passenger compartment.

Throttle Linkage Inspection

Inspect the throttle linkage for interference or binding,
damaged or missing parts. Lubricate all linkage joints and
throttle cable joints, the intermediate throttle shaft bearing,
the return spring at the throttle valve assembly, and the ac-
celerator pedal sliding face with suitable grease. Check
the throttle cable for free movement.

Engine Drive Belts
Inspect all belts for cracks, fraying, wear, and proper ten-
sion. Adjust or replace the belts, as needed.

Hood Latch Operation

When opening the hood, note the operation of the secon-
dary latch. It should keep the hood from opening all the
way when the primary latch is released. The hood must
close firmly.

AT LEAST ANNUALLY

Lap and Shoulder Belt Condition and

Operation
Inspect the belt system, including the webbing, the
buckles, the latch plates, the retractor, the guide loops and
the anchors.

Movable Head Restraint Operation
On vehicles with movable head restraints, the restraints
must stay in the desired position.

Spare Tire and Jack Storage

Be alert to rattles in the rear of the vehicle. The spare tire,
all the jacking equipment, and the tools must be securely
stowed at all times. Qil the jack ratchet or the screw mech-
anism after each use.

Key Lock Service
Lubricate the key lock cylinder.

Body Lubrication Service

Lubricate all the body door hinges including the hood, the
fuel door, the rear compartment hinges and the latches,
the glove box and the console doors, and any folding seat
hardware.

Transaxle Neutral Switch Operation on
Automatic Transaxle

CAUTION : Adhere to the following precautions. Fai-
luretodosocancauseinjuriesandpropertydamage.

e Firmly apply the parking brake and the regular
brakes.

e Do not use the accelerator pedal.

e Be ready to turn the ignition OFF if the vehicle
starts.

On automatic transaxle vehicles, try to start the engine in

each gear. The starter should crank only in P (PARK) and

in N (NEUTRAL).

Parking Brake and Transaxle P (PARK)
Mechanism Operation

CAUTION : To reduce the risk of personal injury or
property damage, be prepared to apply the regular
brakes if the vehicle begins to move.

Park on a fairly steep hillwith enough roomformovement
in the downhill direction. To check the parking brake, with
the engine running and the transaxle in N (NEUTRAL),
slowly remove foot pressure fromthe regular brake pedal
(until only the parking brake is holding the vehicle).

To check the automatic transaxle P (PARK) mechanism’s
holding ability, release all brakes after shifting the trans-
axle to P (PARK).
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Underbody Flushing

Flushing the underbody will remove any corrosive materi-
als used for ice and snow removal and dust control. At
least every spring, clean the underbody. First, loosen the
sediment packed in closed areas of the vehicle. Then,
flush the underbodywith plainwater.

Engine Cooling System
Inspect the coolant and freeze protection fluid. If the fluid

is dirty or rusty, drain, flush and refill the engine cooling
system with new coolant. Keep the coolant at the proper
mixture to ensure proper freeze protection, corrosion
protection and engine operating temperature. Inspect the
hoses. Replace the cracked, swollen, or deteriorated
hoses. Tighten the clamps. Clean the outside of the radia-
tor and the air conditioning condenser. Wash the filler cap
and the neck. Pressure test the cooling system and the
cap to help ensure proper operation.
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RECOMMENDED FLUIDS AND LUBRICANTS

USAGE CAPACITY FLUID/LUBRICANT
Engine Oll 3.8L (4.1 qt) ILSAC GF-IlI (API SJ) grade
SAE 5W—30, SAE 10W—30

Engine Coolant 7.0L (7.4 qt) Mixture of water and good quality ethylene glycol—
base antifreeze (year—round coolant)

Brake and Clutch Fluid 0.5L (0.5 qt) SSK-221 (DOT-3 and DOT—4 Fluid)

Power Steering System Fluid 1.0L (1.1 qgt) DEXRON®—|ll, DEXRON® |I-D

Automatic Transaxle 11.5L (12.2 qt) DEXRON®—II

Manual Transaxle 1.8L (2 qt) Manual Transaxle Fluid ( BO400075, SAESO or eqi-
valent; Extremely cold area: SAE 75W)

Manual Transaxle Shift Linkage As needed Multipurpose—type grease meeting requirements
NLGI No. 1 or 2

Key Lock Cylinders As needed Silicone lubricant

Automatic Transaxle Shift Link- As needed Engine oil

age

Clutch Linkage Pivot Points As needed Engine oil

Floor Shift Linkage Points As needed Engine oil

Hood Latch Assembly As needed 1. Engine oil

1. Pivots and Spring Anchor 2. Multipurpose—type grease meeting require-

2. Release Pawl ments NLGI No. 1 or 2

Hood and door hinges As needed Engine oil

Fuel door hinge

Rear compartment lid hinges

Weatherstripping As needed Silicone grease
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GENERAL DESCRIPTION
AND SYSTEM OPERATION

GENERAL REPAIR INSTRUCTIONS

If a floor jack is used, the following precautions are recom-
mended:

Park the vehicle on level ground, "block” the front or
rear wheels, set the jack against the frame, raise
the vehicle and support it with chassis stands, and
then perform the service operation.

Before performing the service operation, disconnect
the negative battery cable to reduce the chance of
cable damage and burning due to short—circuiting.
Use a cover on the body, the seats, and the floor to
protect them against damage and contamination.
Handle brake fluid and antifreeze solution with care
as they can cause paint damage.

The use of proper tools, and the required special
tools where specified, is important for efficient and
reliable performance of the service repairs.

e Use genuine DAEWOO parts.

e Discard used cotter pins, gaskets, O—-rings, oil
seals, lock washers and self-locking nuts. Prepare
new ones for installation. Normal functioning of the
vehicle’s components cannot be maintained if these
fasteners and seals are reused.

e Keep the disassembled parts to assist in reassemb-
ly.

e Keep attaching bolts and nuts separated, as they
vary in hardness and design depending on the posi-
tion of the installation.

e Clean the parts before inspection or reassembly.

e Clean the oil parts, etc. Use compressed air to
make certain they are free of restrictions.

e Lubricate rotating and sliding faces of parts with oil
or grease before installation.

e When necessary, use a sealer on gaskets to pre-
vent leakage.

e  Carefully observe all specifications for bolt and nut
torques.

When service operation is complete, make a final check

to be sure service was done properly and the problem was

corrected.
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GENERAL DESCRIPTION

ON BOARD REFUELING VAPOR

RECOVERY SYSTEM

The NUBIRA 2.0 DOHC model is equipped with an On
Board Diagnostic Stage Il (OBD-Il) system to meet en-
hanced emission control requirements. Within this OBD-II
system, an On Board Refueling Vapor Recorvery (ORVR)
system has been developed and equipped to meet en-
hanced evaporative emission control requirements during
vehicle moving, parking, and refueling at gas stations. The
Daewoo ORVR system adopts one canister to collect both
evaporative vapors during the moving & parking as well as
refueling vapor. Collected vapor is consurmed by the en-
gine through the intake manfold during vehicle operation.
The mechanism of Daewoo ORVR system to meet the
ORVR requirement is to create suction inside filler neck by
the aid of fuel flow through a reduced diameter section in
the filler pipe.

Therefore, Daewoo ORVR system adopts the so called
"Liquid Trap” or "Liquid Seal” system that assures the long
term durability.

The Daewoo ORVR system provides nozzle compatibility
with conventional and stage Il vapor recovery nozzle.

The Daewoo ORVR system has been designed to have
the following functional features.

e To collect refueling vapors and to route to canister.

e To provide nozzle compatibility with conventional
and stage Il vapor recovery nozzles.

e To provide fill shut off signal.

e To prevent canister from liquid fuel during normal
driving and vehicle rollover.

e To provide fuel tank venting to canister during ve-
hicle operation.

e To protect fuel tank from over—pressure.

e To protect fuel vapor dome from overfill.

Any failures or malfunction of the ORVR system will be
identified by OBD-II system and warned through Malfunc-
tion Indicator Lamp (MIL) on the instrument cluster.

No special refueling procedures and mainternance on
ORVR system are required.

The Daewoo ORVR system and all fuel system compo-
nents have been designed to prevent the electrostatic dis-
charge phenomenon by adopting mitigation techniques
recommended in SAE J1645. Daewoo’s own test proce-
dure (EDS-T-5005) is similar to SAE J1113.
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Schematic Of On Board Refueling Vapor Recovery System

FRESH AIR

A40B201

ONoG~WNE

Manifold (Intake)

Canister Purge Valve (Electronic Pwm Control)
Service Port

Integrated Fuel Vapor Storage Canister

OBD-II Valve (Solenoid)OBD-II Valve (Solenoid)
Air Filter

Fuel Tank (Steel)

Fuel Fill Vent Control Valve & Liquid—Vapor Dis-

10.
11.
12.
13.
14,
15.

criminator

Pressure Relief Valve

Tank Pressure Transducer (OBD-II)
Rollover Valve

2-Way Check Valve

Check Valve

Fuel Filler Tube (Dynamic Seal During Fill)
Fuel Filler Cap (Pressure—Vacuum Relief)
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Component Locator

/;

FROM PRESSURE

(&,

— e e — Ll

REGULATOR TO FUEL RAIL
ON FUEL RAIL ’ /\’
&
B40B202

1. Fuel Tank 6. Purge Valve
2. Filler Tube 7. Service port
3. Canister 8. Fuel Filler Cap
4. OBD- Il Valve 9. Air Filter
5. Fuel Filter
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VEHICLE IDENTIFICATION
Passenger Car VIN

-
Nation of Origin J-
1 :USA.
2 . Canada
K : Korea
Manutacturer

L : Daswoo

A

13337 3yK 123888
Consecutive Number [

Assembly Plant

B : Bupyung Plant
C : Changwon Plant
K : Kunsan Plant

Model Year

- 1996
: 1997
- 1998
: 1999
- 2000
: 2001
: 2002

Mo Xg<

CarType

A : Passenger Car
B : MPV

C : Truck

D : Bus

Car Line

T : Lanos

J  : Nublra

V : Leganza

{ Check Digit

Engine Type
: 1.5 SOHC, MPFI, FAM |

Series

A : LevelO
B : Level1l
C :Level2
D : Level3d

Body Type
1 : 2-DR Coupe Sedan
2 : 2-DR Hatchback

3 : 2-DR Convertible

5 : 4-DR Sedan

6 : 4-DR Hatchback

8 : 4-DR Statlon Wagon

: 1.5 DOHC, MPFI, FAM 1

: 1.6 DOHC, MPFI, FAM |

¢ 1.8 SOHC, MPFI, FAM I
: 1.8 DOHC, MPFI, FAM Il
: 2.0 SOHC, MPFI, FAM Il
: 2.0 DOHC, MPFI, FAM il
: 2.2 DOHC, MPFI, FAM Il

NNgOOOC<

Restraint System
: Active Belts (All Positions)

: Active Belts (All Positions)
Air Bags (Driver, Passenger)

: Passive Belts (Front)
And Active Beits (Rear)

: Passive Belts (Driver,
Passenger) Ailr Bags
(Driver, Passenger)

b W N

B410001A

Certification plate

%L /3

(MFDA BYRAEWQO MOTOR CO., LTD., RERUBLIC OF KOREA
DATE GVWR GAWR FRT, GAWRRR
1—L

THIS VEHICLE CONFORMS TO ALL APPLICABLE
FEDERAL MOTOR VEHICLE SAFETY, BUMPER,

AND THEFT PREVENTION STANDARDS IN EFFECT
ON THE DATE OF MANUFACTURE SHOWN ABOVE

55— kasms2zawki2aase  PASSCAR

2 3
\ /

fMFD. BY'\QAEWOO MOTOR CO., LTD,, REJUBLIC OF KOREA
DATE GVWR GAWR GAWR RR
1—L

THIS VEHICLE CONFORMS TO ALL APPLICABLE
CANADIAN MOTOR VEHICLE SAFETY
STANDARDS IN EFFECT ON THE DATE
OF MANUFACTURE SHOWN ABOVE

5——t{ KLAJBS2Z*WK123456  EASSCAR

B410003A

arwNE

Production Date

Gross Vehicle Weight Rating
Gross Axle Weight Rating Front
Gross Axle Weight Rating Rear
Vehicle Identification Number
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VIN Plate Location Engraved VIN Location
The vehicle identification number (VIN) plate is attached

to the top of the driver’s side of the instrument panel.

B3010005

B4010002

The vehicle identification number (VIN) is engraved in the
top of the bulkhead, next to the ABS module.

Certification Label
The Certification Label is attached to the driver’s side B—
pillar near door strike.

B4010004
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Engine Number — Family Il (2.0L DOHC Engine)

Exhaust Emission Limits
C : Catalytic Convertor
T :0BDNH
X : Euroll

Engine Size

18 : 1.8L
20: 2.0L
22 : 2.2L

Compression Specification

: G=x85

: 85<LlL=9.0

: 9.0<N<9.5
1 95=x=S <100
: 10, 0sX <115
: 11 656=xY

<XnzZro

Sequential Number

ll

T

1 GM Holden '97

|

Design Specifics

D : Daewoo

H : High Performance
L : Low End Torque

R : Raised Performance

Fuel Mixture System

E : Fuelinjection

Z : TBI (Throttle Body
Injection)

V : Carburetor

L : LPG (Liquified
Petroleum Gas)

B2010003

The engine number is stamped on the cylinder block under

Engine Number Plate Location — Family |l the No. 4 exhaust manifold of the engine.

(2.0L DOHC Engine)

B1010008
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Manual Transaxle Identification Number
Plate

1

| .

-
F E 000002
HEERRRIN

B3010003
1. Identification Code
2. Sequential Number
Identification Engine Gear Ratio
Code
FE 2.0L DOHC 3.545 C/IR

Manual Transaxle Identification Number
Plate Location

B3010007

The manual transaxle identification number is attached to
the top of the transaxle case near the engine.

Automatic Transaxle Identification Number

Plate
— 6]
_ L__1
— (13 1. ¢ T2
— 2
—_— W' W }3
_ —3 A
j— AA
— R} R ]"4
—— F ]_5
— O 7
— 7 6
— S CANAD
24203544 8
A2010006
1. Assembly Plant (Windsor, Canada)
2. Model Year (1996)
3. Broadcast Code
4. Model Name (4T40E)
5. Update Level
6. Sequential Number
7. Manufacturer
8. Part Number
Identification Code Engine
7ZZR 2.0L DOHC
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Automatic Transaxle Identification Number
Plate Location

B3010008

The automatic transaxle identification number plate is at-
tached on the rear side of the transaxle near the bulkhead.

VEHICLE LIFTING PROCEDURES

Notice : To raise the vehicle, place the lifting equipment
only at the points indicated. Failure to use these precise
positions may result in permanent body deformation.
Many dealer service facilities and service stations are
equipped with automotive hoists that bear upon some
parts of the frame to lift the vehicle. If any other hoist meth-
od is used, use special care to avoid damaging the fuel
tank, the filler neck, the exhaust system, or the underbody.
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REAR SUSPENSION A CENTER ROCKER
AXLE LIFT POINT LIFT POINT (LH/RH)

B1010017
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Vehicle Lifting Points

FRAME CONTACT HOIST FRAME CONTACT HOIST
REARWARD OF FRONT TIRE FORWARD OF REAR WHEEL

SUSPENSION CONTACT HOIST
UNDER FRONT LOWER CONTROL ARM

B1010018
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DIAGNOSIS

COMPRESSION TEST

Important : Disconnect the Crankshaft Position Sensor
(CPS) connector to disable the fuel and the ignition sys-
tems.

Test the compression pressure for each cylinder. Low
compression pressure may be the fault of the valves or the
pistons. The following conditions should be considered
when checking the cylinder compression:

The engine should be at normal operating tempera-
ture.

The throttle must be wide open.

All the spark plugs should be removed.

The battery must be at or near full charge.

Place approximately three squirts of oil from a
plunger type oiler into each spark plug port.
Insert the engine compression gauge into each
spark plug port.

NOISE DIAGNOSIS ........ .ot 1A-8
GENERAL INFORMATION . ................. 1A-11
CLEANLINESS ANDCARE ................ 1A-11
ON-ENGINE SERVICE ................... 1A-11

Crank test each cylinder with four to five compres-
sion strokes using the starter motor.

The lowest reading should not be less than 70% of
the highest reading. The compression gauge read-
ing should not be less than 689 kPa (100 psi) for
any of the cylinders.

Examine the gauge readings obtained after the four
"puffs” per cylinder are obtained from cranking the
starter motor. The readings are explained in the
following descriptions:

Normal Condition — Compression builds up quickly
and evenly to specified compression on each cylin-
der.

Piston Rings Faulty — Compression is low on the
first stroke and tends to build up on following
strokes, but does not reach normal. The compres-
sion pressure improves considerably with the addi-
tion of oil into the cylinder.

Valves Faulty — Low compression pressure on the
first stroke. The compression pressure does not
tend to build up on the following strokes. The com-
pression pressure does not improve much with the
addition of oil into the cylinder.
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OIL PRESSURE TEST

Step Action Value(s) Yes No

1 Is the oil pressure warning lamp on? Go to Step 2 System OK

2 Check the oil level in the crankcase. Goto Step 3 Goto Step 4
Is the oil level low?

3 Add oil so that the oil level is up to the MAX mark on GotoStep 1
the indicator.
Is the repair complete?

4 Check the idle speed. 825 rpm Goto Step 5 Goto Step 6
Is the idle speed below the value specified?

5 Increase the idle speed. GotoStep 1
Is the speed increased?

6 Inspect the oil pressure switch. Go to Step 7 Go to Step 8
Is the oil pressure switch incorrect or malfunction-
ing?

7 Install a new oil pressure switch. Go to Step 1
Is the repair complete?

8 Inspect the oil pressure gauge. Goto Step 9 Go to Step 10
Is the oil pressure gauge incorrect or malfunction-
ing?

9 Install a new oil pressure gauge. Go to Step 1
Is the repair complete?

10 Inspect the engine oil. Goto Step 11 | Go to Step 12
Is the engine oil in the crankcase diluted or of the im-
proper viscosity?

11 Install new engine oil of the proper viscosity for the GotoStep 1
expected temperatures.
Is the repair complete?

12 Inspect the oil pump. Go to Step 13 | Goto Step 14
Is the pump worn or dirty?

13 Replace the oil pump. Go to Step 1
Is the repair complete?

14 Inspect the oil filter. Goto Step 15 | Go to Step 16
Is the oil filter plugged?

15 Install a new oil filter. Goto Step 1
Is the repair complete?

16 Inspect the oil pickup screen. Go to Step 17 | Go to Step 18
Is the oil pickup screen loose or plugged?

17 Tighten or replace the oil pickup screen as neces- GotoStep 1
sary.
Is the repair complete?

18 Inspect the oil pickup tube. Go to Step 19 | Go to Step 20
Are there any holes in the oil pickup tube?

19 Replace the oil pickup tube. Go to Step 1

Is the repair complete?
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Step Action

Value(s) Yes No

20 Inspect the bearing clearances.

specified?

Are the bearing clearances more than the values 0.005 mm

Crankshaft Go to Step 21 | Go to Step 22

(0.0001 in.)
Connecting
Rod
0.0019-0.070
mm
(0.0007-0.0025
in.)

21 Replace the bearing, if necessary.
Is the repair complete?

Goto Step 1

22 Inspect the oil galleries.

Are the oil galleries cracked, porous, or plugged?

Go to Step 23 | Go to Step 24

23 Repair or replace the engine block.
Is the repair complete?

Goto Step 1

24 Inspect the gallery plugs. Go to Step 25 | Go to Step 26
Are any of the gallery plugs missing or installed im-
properly?

25 Install plugs or repair, as necessary. Go to Step 1

Is the repair complete?

26 Inspect the camshatft. Go to Step 27 System OK
Is the camshaft worn or is there evidence of poor
machining?

27 Replace the camshaft. Go to Step 1

Is the repair complete?

OIL LEAK DIAGNOSIS

Most fluid oil leaks are easily located and repaired by visu-
ally finding the leak and replacing or repairing the neces-
sary parts. On some occasions, a fluid leak may be difficult
to locate or repair. The following procedures may help you
in locating and repairing most leaks.

Finding the Leak:

1.

Identify the fluid. Determine whether it is engine
oil,automatic transmission fluid, power steering
fluid, etc.

Identify where the fluid is leaking from.

1) After running the vehicle at normal operating
temperature, park the vehicle over a large sheet
of paper.

2) Wait a few minutes.

3) You should be able to find the approximate loca-
tion of the leak by the drippings on the paper.

Visually check around the suspected component.
Check around all the gasket mating surfaces for
leaks. A mirror is useful for finding leaks in areas
that are hard to reach.

If the leak still cannot be found, it may be neces-
sary to clean the suspected area with a degreaser,
steam or spray solvent.

1) Thoroughly clean the area.

2) Dry the area.

3) Operate the vehicle for several miles at normal
operating temperature and varying speeds.

4) After operating the vehicle, visually check the
suspected component.

5) If you still cannot locate the leak, try using the
powder or black light and dye method.

Powder Method:

Clean the suspected area.

2. Apply an aerosol-type powder (such as foot pow-
der) to the suspected area.

3. Operate the vehicle under normal operating condi-
tions.

4. Visually inspect the suspected component. You

should be able to trace the leak path over the white

powder surface to the source.

=

Black Light and Dye Method:

A dye and light kit is available for finding leaks. Refer to the
manufacturer’s directions when using the Kkit.

1. Pour the specified amount of dye into the engine oil
fill tube.
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2. Operate the vehicle under normal operating condi-
tions as directed in the kit.

3. Direct the light toward the suspected area. The
dyed fluid will appear as a yellow path leading to
the source.

Repairing the Leak:

Once the origin of the leak has been pinpointed and traced
back to its source, the cause of the leak must be deter-
mined in order for it to be repaired properly. If a gasket is
replaced, but the sealing flange is bent, the new gasket will
not repair the leak. The bent flange must be repaired also.
Before attempting to repair a leak, check for the following
conditions and correct them as they may cause a leak.

Gaskets:

e The fluid level/pressure is too high.

e The crankcase ventilation system is malfunctioning.

e The fasteners are tightened improperly or the
threads are dirty or damaged.

The flanges or the sealing surface is warped.

e There are scratches, burrs or other damage to the
sealing surface.

The gasket is damaged or worn.

e There is cracking or porosity of the component.

e Animproper seal was used, (where applicable).

Seals:

The fluid level/pressure is too high.

The crankcase ventilation system is malfunctioning.
e The seal bore is damaged (scratched, burred or
nicked).
The seal is damaged or worn.
Improper installation is evident.
There are cracks in the component.
The shaft surface is scratched, nicked or damaged.
A loose or worn bearing is causing excess seal
wear.

KNOCK DIAGNOSIS

Definition for Knock

Engine knock refers to the various types of engine noise.
Heavy knock is usually very loud and the result of broken
or excessively worn internal engine components. Light

knock is a noticeable noise, but not as loud. Light knock
can be caused by worn internal engine components.
Loose or broken external engine components can also
cause heavy or light knock.

Engine Knocks Cold and Continues for Two—Three Minutes and/or
Knock Increases with Engine Torque

Step Action Value(s) Yes No

1 Does the engine knock when it is cold and continue Go to Step 2 System OK
for two to three minutes or does the knock increase
with torque?

2 Inspect the flywheel. Go to Step 3 Go to Step 4
Is the flywheel contacting the splash shield?

3 Reposition the splash shield. GotoStep 1
Is the repair complete?

4 Inspect the balancer and the drive pulleys. Goto Step 5 Go to Step 6
Is either the balancer or the drive pulleys loose or
broken?

5 Tighten or replace the balancer or the drive pulleys. GotoStep 1
Is the repair complete?

6 Inspect the piston—to—bore clearance. 0.030 mm Goto Step 7 Goto Step 8
Is the clearance more than the value specified? (0.001 in.)

7 1. Rebore the cylinder and hone to size. Goto Step 1
2. Replace the piston.
Is the repair complete?*

8 Inspect the connecting rod. Go to Step 9 System OK
Is the connecting rod bent?

9 Replace the connecting rod. GotoStep 1
Is the repair complete?

* Cold engine piston knock usually disappears when the cylinder is grounded out. Cold engine piston knock, which disap-

pears in about 1.5 minutes, is considered acceptable.
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Heavy Knock Hot with Torque Applied

Step Action Value(s) Yes No
1 Is there a heavy knock when the engine is hot and Go to Step 2 System OK
torque is applied?
2 Inspect the balancer and the pulley hub. Goto Step 3 Goto Step 4
Is the balancer or the pulley hub broken?
3 Replace the broken balancer or the pulley hub. GotoStep 1
Is the repair complete?
4 Inspect the torque converter bolts. 45Nem(33 Ib— Goto Step 5 Goto Step 6
Are the bolts tightened to specified value? ft)
5 Tighten the torque converter bolts. Go to Step 1
Is the repair complete?
6 Inspect the accessory belts. Goto Step 7 Step 8
Are the belts too tight or nicked?
7 Replace and/or tension the belts to specifications as GotoStep 1
necessary.
Is the repair complete?
8 Inspect the exhaust system. Go to Step 9 Go to Step 10
Is the system grounded?
9 Reposition the system as necessary. Goto Step 1
Is the repair complete?
10 Inspect the flywheel. Goto Step 11 | Go to Step 12
Is the flywheel cracked?
11 Replace the flywheel. Goto Step 1
Is the repair complete?
12 Inspect the main bearing clearance. 2.0 DOHC Go to Step 13 | Goto Step 14
Is the clearance more than the specified value? 0.015-0.040
mm
(0.00059-0.001
5in.)
13 Replace the main bearings as necessary. Go to Step 1
Is the repair complete?
14 Inspect the rod bearing clearance. 0.019-0.070 Go to Step 15 System OK
Is the clearance more than the specified value? mm
(0.0007-0.0027
in.)
15 Replace the rod bearings as necessary. GotoStep 1
Is the repair complete?
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Light Knock Hot

Step Action Value(s) Yes No
1 Is there a light knock when the engine is hot? Go to Step 2 System OK
2 Is detonation or spark knock evident? Goto Step 3 Goto Step 4
3 Check the engine timing and the fuel quality. GotoStep 1
Was the problem found?
4 Inspect the torque converter bolts. 45 Nem (33 1b— | Goto Step5 Goto Step 6
Are the bolts loose? ft)
5 Tighten the torque converter bolts. Go to Step 1
Is the repair complete?
6 Inspect the manifold. Goto Step 7 Goto Step 8
Is there an exhaust leak at the manifold?
7 Tighten the bolts or replace the gasket. GotoStep 1
Is the repair complete?
8 Check the rod bearing clearance. 0.019-0.070 Goto Step 9 System OK
Is the clearance within the specified value? mm
(0.0007-0.0027
in.)
9 Replace the rod bearings as necessary. GotoStep 1
Is the repair complete?
Knocks During Initial Start—Up But Lasts Only a Few Seconds
Step Action Value(s) Yes No
1 Does the engine knock during initial start—up but last Go to Step 2 System OK
only a few seconds?
2 Check the engine oil. Goto Step 4 Goto Step 3
Is the proper viscosity oil used in the crankcase?
3 Install oil of the proper viscosity for the expected GotoStep 1
seasonal temperatures.
Is the repair complete?
4 Inspect the hydraulic lifters. Go to Step 5 Go to Step 6
Is there evidence of hydraulic lifter bleed—down?
5 Clean, test and replace the lifters as necessary. GotoStep 1
Is the repair complete?*
6 Inspect the crankshaft end clearance. 0.01 mm Goto Step 7 Goto Step 8
Is the clearance more than specified value? (0.0039 in.)
7 Replace the crankshaft thrust bearing. GotoStep 1
Is the repair complete?
8 Inspect the front main bearing clearance. 2.0 DOHC Goto Step 9 System OK
Is the clearance more than the specified value? 0.015-0.040
mm
(0.00059-0.001
5in.)
9 Replace the worn parts of the front main bearing. Go to Step 1
Is the repair complete?

* When the engine is stopped, some valves will be open. Spring pressure against the lifters will tend to bleed the lifter down.

Attempts to repair this should be made only if the problem is consistent.

An engine that is only operated for short periods between start—ups may have lifter noise that lasts for a few minutes. This

is a normal condition.
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Knocks at Idle Hot

Step Action Value(s) Yes No
1 Does the engine knock at idle when hot? Go to Step 2 System OK
2 Inspect the drive belts. Goto Step 3 Goto Step 4
Are the belts loose or worn?
3 Tension or replace the belts as necessary. GotoStep 1
Is the repair complete?
4 Inspect the A/C compressor and the generator. Goto Step 5 Goto Step 6
Is either the compressor or the generator faulty?
5 Replace the faulty A/C compressor or the generator. GotoStep 1
Is the repair complete?
6 Inspect the valve train. Goto Step 7 Goto Step 8
Are valve train components faulty?
7 Replace the faulty valve train components. Go to Step 1
Is the repair complete?
8 Check the engine oil. Go to Step 10 Goto Step 9
Is the proper viscosity oil used in the crankcase?
9 Install oil of the proper viscosity for the expected Goto Step 1
seasonal temperatures.
Is the repair complete?
10 Inspect the piston pin clearance. 2.0L DOHC Goto Step 11 | Go to Step 12
Is the clearance more than the specified value? 0.014 mm
(0.0005 in.)
11 Replace the piston and the pin. Go to Step 1
Is the repair complete?
12 Check the connecting rod alignment. Go to Step 13 | Go to Step 14
Is the alignment faulty?
13 Check and replace rods as necessary. GotoStep 1
Is the repair complete?
14 Inspect the piston—to—bore clearance. 0.03 mm Go to Step 16 | Go to Step 15
Is the clearance within the specified value? (0.0012 in.)
15 Hone the bore and fit a new piston. Go to Step 1
Is the repair complete?
16 Inspect the crankshaft balancer. Goto Step 17 | Go to Step 18
Is the balancer loose?
17 Torque or replace worn parts. Goto Step 1
Is the repair complete?
18 Check the piston pin offset. 0.5-0.7 mm Go to Step 19 System OK
Is the offset at the specified value? (0.019-0.027
in.)
Toward Thrust
Side
19 Install the correct piston. Go to Step 1

Is the repair complete?
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NOISE DIAGNOSIS

Main Bearing Noise

Step Action Value(s) Yes No
1 Are dull thuds or knocks heard with every engine Go to Step 2 System OK
revolution?
2 Check the oil pump pressure. Go toOil Pres- | Go to Step 3
Is the oil pump pressure low? sure Test
3 Inspect the crankshaft end play. 0.1 mm Go toCrank- Go to Step 4
Is there excessive crankshaft end play? (0.0039 in.) shaft Replace-
ment Proce-
dure
4 Inspect the crankshaft journals. 0.004 mm Go toCrank- Go to Step 5
Are the crankshaft journals out—of-round? (maximum) shaft Replace-
(0.0006 in.) ment Proce-
dure
5 Inspect the belt tension. Go toTiming Goto Step 6
Is there excessive belt tension? Belt Replace-
ment Proce-
dure
6 Inspect the crankshaft pulley. Go toCrank- System OK
Is the crankshaft pulley loose? shaft Replace-
ment Proce-
dure
Connecting Rod Bearing Noise Symptom
Step Action Value(s) Yes No
1 Is a knock noise heard under all engine speeds? Go to Step 2 System OK
2 Inspect the crankshaft connecting rod journal. Go toCrank- Go to Step 3
Is the crankshaft connecting rod journal worn? shaft Replace-
ment Proce-
dure
3 Check the oil pump pressure. Go toOil Pres- | Goto Step 4
Is the oil pump pressure low? sure Test
4 Inspect the crankshaft connecting rod journals. Go toCrank- Go to Step 5
Are the journals out—of-round? shaft Replace-
ment Proce-
dure
5 Inspect the connecting rods. Go toPistons Go to Step 6
Is there a misaligned connecting rod? and Rods Re-
placement Pro-
cedure
6 Inspect the connecting rod bolts. System OK Go toPistons

Are the connecting rod bolts torqued properly?

and Rods Re-
placement Pro-
cedure
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Piston Noises

Step Action Value(s) Yes No
1 Are any of the following noises heard: a sharp double Go to Step 2 System OK
knock when the engine is idling, a light ticking with
no load on the engine, or a "slapping” noise when the
engine is cold?
2 Inspect the piston pin and the bushing. Go toPistons Go to Step 3
Is the piston pin or the bushing worn or loose? and Rods Re-
placement Pro-
cedure
3 Inspect the piston. Go toPistons Go to Step 4
Is the piston broken or cracked? and Rods Re-
placement Pro-
cedure
4 Inspect the connecting rods. Go toPistons Go to Step 5
Is there a misaligned connecting rod? and Rods Re-
placement Pro-
cedure
5 Inspect the piston position. Go toPistons System OK

Is the piston 180° out of position?

and Rods Re-
placement Pro-
cedure
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Valve Mechanism or Valve Train Noises

Step

Action

Value(s)

Yes

No

Is a light tapping sound heard from the engine?

Go to Step 2

System OK

Inspect the valve springs.
Are the springs weak or broken?

Go toCylinder
Head and
Valve Train
Components
Replacement
Procedure

Go to Step 3

Inspect the valves.
Are the valves sticking or warped?

Go toCylinder
Head and
Valve Train
Components
Replacement
Procedure

Go to Step 4

Inspect the valve lifters.
Are the valve lifters dirty, stuck or worn?

Go toCylinder
Head and
Valve Train
Components
Replacement
Procedure

Goto Step 5

Inspect the camshaft lobes.
Are the camshaft lobes damaged or improperly ma-
chined?

Go toCamshaft
Replacement
Procedure

Go to Step 6

Check the oil supply to the valve train.
Is the oil supply insufficient or poor?

Go toCylinder
Head and
Valve Train
Components
Replacement
Procedure

Goto Step 7

Inspect the valve guides.
Are the valve guides worn?

Go toCylinder
Head and
Valve Train
Components
Replacement
Procedure

Go to Step 8

Inspect the valve spring seat.
Is the valve spring seat incorrect?

Go toCylinder
Head and
Valve Train
Components
Replacement
Procedure

System OK
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GENERAL INFORMATION

CLEANLINESS AND CARE

An automobile engine is a combination of many machined,
honed, polished and lapped surfaces with tolerances that
are measured in ten-thousandths of an inch. When any in-
ternal engine parts are serviced, care and cleanliness are
important. A liberal coating of engine oil should be applied
to friction areas during assembly, to protect and lubricate
the surfaces on initial operation. Proper cleaning and
protection of machined surfaces and friction areas is part
of the repair procedure. This is considered standard shop
practice even if not specifically stated.

Whenever valve train components are removed for ser-
vice, they should be kept in order. They should be installed
in the same locations and with the same mating surfaces,
as when they were removed.

Battery cables should be disconnected before any major

work is performed on the engine. Failure to disconnect
cables may result in damage to wire harness or other elec-
trical parts.

ON-ENGINE SERVICE

CAUTION : Disconnect the negative battery cable be-
fore removing or installing any electrical unit, or
when a tool or equipment could easily come in con-
tact with exposed electrical terminals. Disconnecting
this cable will help prevent personal injury and dam-
age to the vehicle. The ignition must also be in LOCK
unless otherwise noted.

Notice : Any time the air cleaner is removed, the intake
opening should be covered. This will protect against the
accidental entrance of foreign material, which could follow
the intake passage into the cylinder and cause extensive
damage when the engine is started.
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SPECIFICATIONS

ENGINE SPECIFICATIONS

Application

Description (Manual and Automatic)

General Data:

Engine Type

4—Cylinder (in—line)

Displacement

1,998 cm? (121.92 in3)

Bore Stroke

86 x 86 mm (3.38in. x 3.38in.)

Compression Ratio

96 0.2:1

Firing Order

1-3-4-2

Cylinder Bore:

Diameter

85.995~86.485 mm (3.3856~3.4049 in.)

Out of Round (Maximum)

0.013 mm (0.0005 in.)

Taper (Maximum)

0.013 mm (0.0005 in.)

Piston:

Diameter

85.955-86.485 mm (3.384-3.404 in.)

Clearance to Bore

0.0100~0.0300 mm (0.00039~0.00110 in.)

Piston Protrusion

0.5 mm (0.019 in.) Maximum

Piston Taper

0.013 mm (0.0005 in.)

Piston Rings:

Ring, End Gap, Top Compression

0.3~0.5 mm (0.011~0.019 in.)

Ring, End Gap, Second Compression

0.3~0.5 mm (0.011~0.019 in.)

Piston Pin:
Diameter 20.9970~20.9985 mm (0.82665~0.82671 in.)
Pin Offset 0.8 mm (0.03 in.) Toward Thrust Side

Clearance: In Piston

0.0035~0.0140 mm (0.00013~0.00055 in.)

Clearance: In Rod

Interference Fit in Rod

Length 61.5 mm (2.42in.)
Camshaft:

Lift — Intake 10.0 mm (0.39in.)

Lift — Exhaust 10.0 mm (0.39in.)

End Play 0.040~0.144 mm (0.0015~0.0056 in.)
Bearing Journal OD 42.455~43.470 mm (1.6714~1.7114 in.)
Crankshaft:

Main Journal 57.974~57.995 mm (2.2824~2.2832 in.)

Diameter (All)

Out of Round (Maximum)

0.003 mm (0.0001 in.)

Main Bearing Clearance (All)

0.015-0.061 mm (0.00059~0.00239 in.)

Crankshaft End Play

0.070~0.302 mm (0.0027~0.0118 in.)

Service Oversize

Available in 2 sizes
0.25 mm and 9.50 mm (0.0098~0.0196 in.)
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Application

Description (Manual and Automatic)

Connecting Rod Journal:
Diameter (All)

48.981~ 48.987 mm (1.9283~1.9286 in.)

Out of Round (Maximum)

0.004 mm (0.00015 in.)

Rod Bearing Play

0.006~0.031 mm (0.00023~0.00122 in.)

Cylinder Head:

Valve Stem Protrusion

39.2~39.8 mm (1.54~1.56 in.)

Valve Guide Height

13.7-14.0 mm (0.54~0.57 in.)

Overall Height

134~0.025 mm (5.2755~0.0009 in.)

Minimum Overall Height After Machining

133.9 mm (5.27 in.)

Valve System:

Valve Lash Compensators

Hydraulic

Seat Runout (Maximum, All)

0.03 mm (0.00118 in.)

Face Runout (Maximum, All)

0.03 mm (0.00118 in.)

Valve Stem Diameter
Intake

6.998~7.012 mm (0.2755~0.2760 in.)

Exhaust

6.078~6.992 mm (0.2747~0.2752 in.)

Valve Diameter

32 0.1 mm (1.2598 0.0039 in.)

Intake

Exhaust 29 0.1 mm (1.1417 0.0039in.)
Valve Seat Width 1.0~1.5 mm (0.039~0.059 in.)
Intake

Exhaust 1.7~2.2 mm (0.066~0.086 in.)

Valve Face Angle

44°~40°

Valve Guide Inside Diameter

6.000~6.012 mm (0.236~0.237 in.)

Oil Pump:

Gear Lash

0.10~0.20 mm (0.003~0.007 in.)

Outer Gear to Body

0.11~0.19 mm (0.004~0.007 in.)

Outer Gear to Crescent

0.40~0.50 mm (0.015~0.019 in.)

Inner Gear to Crescent

0.35~0.40 mm (0.013~0.015 in.)

End Clearance

0.030~0.10 mm (0.001~0.003 in.)

Sealants and Adhesives:

Rear Main Bearing Cap

GE p/n RTV 159

Camshaft Carrier to Cylinder Head

HN 1581 (Loctite® 515)

Oil Pan Bolts HN 1256 (Loctite® 242)
Oil Pump Bolts HN 1256 (Loctite® 242)
Oil Pan Pickup Tube Bolts HN 1256 (Loctite® 242)
Oil Gallery Plug HN 1256 (Loctite® 242)

Coolant Jacket Caps and Plugs (Freeze Plugs)

HN 1756 (Loctite® 176)

Exhaust Manifold Studs/Nuts

Anti—seize Compound (HMC Spec HN1325)
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FASTENER TIGHTENING SPECIFICATIONS

Application Nem Lb—Ft Lb—In
A/C Compressor Hose Assembly Bolt 33 24 -
Air Filter Housing Bolts 10 - 89
Automatic Tensioner Bolt 25 18 -
Auxiliary Catalytic Converter—to—Exhaust Manifold Nuts 40 30 -
Camshaft Bearing Cap Bolts, Intake and Exhaust 8 - 71
Camshaft Gear Bolt, Intake and Exhaust 50 + 60°+ 15° | 37 +60°+ 15° -
Camshaft Position Sensor Bolts 12 - 106
Connecting Rod Cap Bolts 36 +45°+ 15° | 26 + 45°+ 15° -
Coolant Bypass Housing and Mounting Bolts 15 11 -
Coolant Pump Retaining Bolts 25 18 -
Coolant Temperature Sensor 25 18 -
Crankshaft Bearing Cap Bolts 50 +45° + 15° | 37 +45° + 15° -
Crankshaft Position Sensor Retaining Bolt 8 - 71
Crankshaft Pulley Bolts 20 15 -
Crankshaft Timing Belt Drive Gear Bolt 135+ 30° +10° | 100+ 30° +10° -
Cylinder Head Bolts 25+90° +90° | 18 +90° +90° -

+90° +90°

El System Ignition Coil and EGR Mounting Bracket Bolts 25 18 -
Engine Block Lower Support Bracket/Splash Shield Bolts 35 26 -
Engine Mount Bracket Retaining Bolts and Nuts 55 41 -
Engine Mount Bracket-to—Engine Mount Retaining Bolts 60 44 -
Engine Mount Retaining Bolts 60 44 -
Engine—to—Intake Manifold Support Bracket Bolts 20 15 -
Evaporative Emission Canister Purge Solenoid Bracket Bolt 5 - 44
Exhaust Gas Recirculation Valve Bolts 20 15 -
Exhaust Manifold Heat Shield Bolts 8 - 71
Exhaust Manifold Retaining Nuts 15 11 -
Exhaust Pipe Support Bracket Bolts 40 30 -
Flexible Plate Bolts 65 48 -
Flywheel Bolts 65+ 30° +15° [ 48 +30° +15° -
Front Muffler Pipe—to—Main Catalytic Converter Nuts 30 22 -
Fuel Rail Retaining Bolts 25 18 -
Front Timing Belt Cover Bolts, Upper and Lower 6 - 53
Generator—to—Intake Manifold and Cylinder Head Support 37 27 -
Bracket Bolts
Generator—to—Intake Manifold Strap Bracket Bolt, Upper and 22 16 -
Lower
Generator—to—Intake Manifold Support Bracket Bolts 35 26 -
Ignition Coil Mounting Bolts 10 - 89
Intake Manifold Retaining Nuts and Bolts 18 13 -
Intake Manifold Support Bracket Bolts 20 15 -
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Application Nem Lb—Ft Lb—In
Lower Block Support Bracket Bolts 35 26 -
Oil Pan Drain Plug 35 26 -
Oil Pan Flange—to—Transaxle Retaining Bolts 40 30 -
Oil Pan Retaining Bolts 10 - 89
Oil Pressure Switch 40 30 -
Oil Pump Bolts 10 - 89
Oil Pump Rear Cover Bolts 6 - 53
Oil Pump/Pick—up Tube Bolts 10 - 89
Oil Pump Retaining Bolts 10 - 89
Pulse Pick—up Sensor Disc 13 - 115
Rear Timing Belt Cover Bolts 7 - 62
Safety Relief Valve Bolt 30 22 -
Spark Plug Cover Bolts 8 - 71
Spark Plugs 20 15 -
Support Bracket Bolts 40 30 -
Thermostat Housing Mounting Bolts 15 11 -
Throttle Cable Bracket Bolts 8 - 71
Timing Belt Automatic Tensioner Bolt 25 18 -
Timing Belt Idler Pulley Bolt 25 18 -
Timing Belt Idler Pulley Nut 25 18 -
Transmission/Transaxle Bell Housing Bolts 75 55 -
Transmission/Transaxle Torque Converter Bolts 60 44 -
Valve Cover Bolts 8 - 71
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SPECIAL TOOLS

SPECIAL TOOLS TABLE

,. KM—653 MKM-571-B
Adapter Gauge
a2t | 0 A = A102B154
J-28467-B
}Z\Zﬂ_ltgf Engine Assembly Lift
apte Support
B102C044
KM-805 KM-412

A102C154

Valve Guide Reamer

Engine Overhaul Stand

A102C155

J-36792
Crankshaft Rear Oil Seal
Installer

A102B157

KM-348
Spring Compressor
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KM-470-B
Angular Torque Gauge

KM-635
Crankshaft Rear Oil Seal
Installer

A102B160 A102B161

1 E KM-427
Piston Pin Service Set

o=

A102B153 A202B005

KM-498-B
Pressure Gauge

oc0OOO) KM—340-0
000 0Cce Cutter Set
Includes: KM—-340-7
Guide Drift
KM-340-13
Cutters
KM-340-26
Cutters

A102B156
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COMPONENT LOCATOR

UPPER END

B402C008
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BoOooNoTOM~MONE

Bolt

Spark Plug Cover
Qil Cap

Oil Cap Seal

Bolt

Valve Cover

Valve Cover Gasket
Value Lash Adjuster
Retainer

Valve Cab

. Valve Spring

Valve Stem Seal
Valve Spring Seat

. Valve Guide
. Valve Spring Seat

Exhaust Seat
Intake Valve
Exhaust Valve
Bolt

Front Bearing Cap

. Head Bolt
. Bolt

Bearing Cap
EGR Adapter
EGR Adapter Gasket

. Cylinder Head

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.

Exhaust Manifold Gasket
Exhaust Manifold

Nut

Exhaust Manifold Heat Shield
Cylinder Head Gasket

Bolt

Thermostat Housing
Thermostat Housing Gasket
Stud

Sleeve

Plug

Bolt

Camshaft Position Sensor
Oil Gallery Plug

Exhaust Camshaft

Oil Seal Ring

Camshaft Gear

Washer

Camshaft Gear Bolt

Intake Camshaft

Intake Manifold Gasket
Intake Manifold

Throttle Body Gasket
Throttle Body

Nut

Exhaust Gas Recirculation Solenoid
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LOWER END

B202C002
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BOooNoTOA~MLONE

Connecting Rod
Bearing

Connecting Rod Bolt
Piston Ring Set

Piston Pin

Piston

Engine Block

Sleeve

Water Jacket Cap

Bolt (Manual Transaxle)

. Flywheel (Manual Transaxle)

Flexible Plate (Automatic Transaxle)
Bolt (Automatic Transaxle)

. Clamp

Hose

. Clamp

Engine Vent Pipe
Bolt

. Gasket

. Transaxle Input Shaft Bearing
. Rear Main Seal

. Crankshatft

Ignition Transmitter Disk
Bolt

. Splash Pan
. Oil Pan

. Drain Plug
. Seal Ring

Bolt

. Sleeve

. Gasket

. Bolt

. Oil Pump Cover

Ring Gear

. Gear

Plug

. Washer

. Washer

. Bypass Valve Plug
. Special Screw

. Seal

42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.
77.
78.
79.
80.

Oil Filter

Bypass Valve

Pressure Relief Valve Plunger
Pressure Relief Valve Spring
Washer

Pressure Relief Valve Plug
Ring Seal

Bolt

Oil Suction Pipe

Bolt

Rear Timing Belt Cover
Bolt

Special Bolt

Idler Pulley

Stud

Nut

Bolt

Tensioner

Bolt

Thrust Inner Washer
Woodruff Key

Crankshaft Gear

Thrust Outer Washer

Bolt

Camshaft Drive Belt

Seal

Front Timing Belt Cover
Bolt

Bushing Plug

Bushing

Oil Gallery Plug

Bolt

Water Pump

Seal Ring

Crankshaft Revolution Sensor
Bolt

Knock Sensor

Bolt

Bolt
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GENERAL DESCRIPTION
AND SYSTEM OPERATION

CYLINDER HEAD AND GASKET

The cylinder head is made of an aluminum alloy and uses
cross—flow intake and exhaust ports. A spark plug is lo-
cated in the center of each combustion chamber. The cyl-
inder head houses the dual camshafts.

CRANKSHAFT

The crankshaft has eight integral weights which are cast
with it for balancing. Oil holes run through the center of the
crankshaft to supply oil to the connecting rods, the bear-
ings, the pistons, and the other components. The end
thrust load is taken by the thrust washers installed at the
center journal.

TIMING BELT

The timing belt coordinates and keeps the crankshaft and
the dual overhead camshafts synchronized. The timing
belt also turns the coolant pump. The timing belt and the
pulleys are toothed so that there is no slippage between
them. There are two idler pulleys. An automatic tensioner
pulley maintains the timing belt’s correct tension. The tim-
ing belt is made of a tough reinforced rubber similar to that
used on the serpentine drive belt and requires no lubrica-
tion.

OIL PUMP

The oil pump draws engine oil from the oil pan and feeds
it under pressure to the various parts of the engine. An oll
strainer is mounted before the inlet of the oil pump to re-
move impurities which could clog or damage the oil pump
or other engine components. When the crankshaft ro-
tates, the oil pump driven gear rotates. This causes the
space between the gears to constantly open and narrow,
pulling oil in from the oil pan when the space opens and
pumping the oil out to the engine as it narrows.

At high engine speeds, the oil pump supplies a much high-
er amount of oil than required for lubrication of the engine.
The oil pressure regulator prevents too much oil from en-
tering the engine lubrication passages. During normal oil
supply, a coil spring and valve keep the bypass closed, di-
recting all of the oil pumped to the engine. When the
amount of oil being pumped increases, the pressure be-
comes high enough to overcome the force of the spring.

This opens the valve of the oil pressure regulator, allowing
the excess oil to flow through the valve and drain back to
the oil pan.

OIL PAN

The engine oil pan is mounted to the bottom of the cylinder
block. The engine oil pan houses the crankcase and is
made of cast aluminum.

Engine oil is pumped from the oil pan by the oil pump. After
it passes through the oil filter, it is fed through two paths
to lubricate the cylinder block and the cylinder head. In one
path, the oil is pumped through oil passages in the crank-
shaft to the connecting rods, and to the pistons and cylin-
ders. It then drains back to the oil pan. In the second path,
the oil is pumped through passages to the camshaft. The
oil passes through the internal passage ways in the cam-
shafts to lubricate the valve assemblies before draining
back to the oil pan.

EXHAUST MANIFOLD

A single four—port, rear—-takedown manifold is used. The
manifold is designed to direct escaping exhaust gases out
of the combustion chambers with a minimum of back pres-
sure. The oxygen sensor is mounted to the exhaust man-
ifold.

INTAKE MANIFOLD

The intakemanifold has four independent long ports and
utilizes an inertial supercharging effect to improve engine
torque at low and moderate speeds.

CAMSHAFTS

This engine is a dual overhead camshaft (DOHC) type,
which means there are two camshafts. One camshatft op-
erates the intake valves, and the other camshaft operates
the exhaust valves. The camshafts sit in journals on the
top of the engine (in the cylinder head) and are held in
place by camshaft caps. The camshaft journals of the cyl-
inder head are drilled for oil passages. Engine oil travels
to the camshafts under pressure where it lubricates each
camshaft journal. The oil returns to the oil pan through
drain holes in the cylinder head. The camshaft lobes are
machined into the solid camshaft to precisely open and
close the intake and the exhaust valves the proper dis-
tance at the correct time. The camshaft lobes are oiled by
splash action from pressurized oil escaping from the cam-
shaft journals.
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MAINTENANCE AND REPAIR
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W Removal Procedure
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- v %) 1. Disconnect the negative battery cable.
® ® ® ® 7 2. Disconnect the breather tube from the valve cover.
— ¥ '\_ 3. Disconnect the camshaft position sensor.
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4 N
B102C062

Disconnect all of the necessary vacuum lines.
Remove the spark plug cover bolts.

Remove the spark plug cover.

Disconnect the ignition wires from the spark plugs.
Remove the valve cover bolts.

Remove the valve cover washers.

©oo~No O RM

B102C048

10. Remove the valve cover.
11. Remove the valve cover gasket from the valve cov-
er.

B102C069




DOHC ENGINE MECHANICAL 1C -13

Installation Procedure

1. Apply a small amount of gasket sealant to the cor-
ners of the front camshaft caps and the top of the
rear valve cover—to—cylinder head seal.

H 2. Install the new valve cover gasket to the valve cov-

— D_

@ ‘ - *’ "@ er.

S

B102C069

Install the valve cover.
Install the valve cover washers.
5. Install the valve cover bolts.

Tighten
Tighten the valve cover bolts to 8 Nem (71 Ib—in).
6. Connect the camshaft position sensor.

how

B102C048

.

Connect the ignition wires to the spark plugs.
Install the spark plug cover.
9. Install the spark plug cover bolts.

Tighten
Tighten the spark plug cover bolts to 3 Nem (27 Ib—in).

10. Connect all of the necessary vacuum lines.
11. Connect the breather tube to the valve cover.
12. Connect the negative battery cable.

©

B102C062
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8102C009
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B102C071

B102C070

CYLINDER HEAD AND GASKET

Tools Required

KM-470-B Angular Torque Gauge
J-28467-B Engine Assembly Lift Support

Removal Procedure

1. Remove the fuel pump fuse.

2. Start the engine. After it stalls, crank the engine for
10 seconds to rid the fuel system of fuel pressure.

3. Disconnect the negative battery cable.

4. Disconnect the powertrain control module
(PCM)/engine control module (ECM) ground termi-
nal.

5. Drain the engine coolant. Refer to Section 1D, En-
gine Cooling.

6. Disconnect the intake air temperature sensor con-

nector.

Disconnect the breather tube from the valve cover.

8. Disconnect the air intake tube from the throttle
body.

~

9. Disconnect the electronic ignition system (El sys-
tem) ignition coil connector.

10. Disconnect the pre—converter oxygen sensor con-
nector.

11. Disconnect the idle air control valve connector.

12. Disconnect the throttle position sensor connector.

13. Disconnect the engine coolant temperature sensor
connector.

14. Disconnect the coolant temperature sensor connec-
tor.

15. Disconnect the camshaft position sensor.
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B102C051

B102C046

16.
17.
18.

19.

20.
21.

22.

23.

24,
25.

26.
27.

Remove the air filter housing bolts.

Remove the air filter housing.

Remove the right front wheel. Refer to Section 2E,
Tires and Wheels.

Remove the right front splash shield.

Install the engine assembly lift support J-28467-B.
Remove the right engine mount bracket and bolts.

Disconnect the upper radiator hose at the thermo-
stat housing.

Remove the serpentine accessory drive belt. Refer
to Section 6B, Power Steering Pump.

Remove the crankshaft pulley bolts.

Remove the crankshaft pulley.

Remove the front timing belt cover bolts.
Remove the front timing belt cover.
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28. Remove the timing belt. Refer to "Timing Belt” in

this section.
29. Disconnect the breather tube at the valve cover.
30. Remove the spark plug cover bolts.

31. Remove the spark plug cover.

32. Disconnect the ignition wires from the spark plugs.

33. Remove the valve cover nuts.

34. Remove the valve cover washers.

35. Remove the valve cover and the valve cover gas-
ket.

B102C048

Notice : Take extreme care to prevent any scratches,

nicks or damage to the camshafts.

36. While holding the intake camshatft firmly in place,
remove the intake camshaft gear bolt.

37. Remove the intake camshaft gear.

38. While holding the exhaust camshatft firmly in place,
remove the exhaust camshaft gear bolt.

39. Remove the exhaust camshaft gear.

B102C052

40. Remove the timing belt automatic tensioner bolts.
41. Remove the timing belt automatic tensioner.
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42. Remove the timing belt idler pulley bolt and nut.
43. Remove the timing belt idler pulleys.

44. Remove the engine mount bolts.

45. Remove the engine mount.

B102C054

46. Remove the rear timing belt cover bolts.
47. Remove the rear timing belt cover.

B102C084

48. Remove the auxiliary catalytic converter nuts at the
exhaust manifold.
49. Disconnect all of the necessary vacuum hoses.

B402C004
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50. Disconnect the fuel return line at the fuel pressure

U v regulator.
2 51. Disconnect the fuel feed line at the fuel rail.

= , ~ 52. Remove the generator adjusting bracket retaining
—_— /L bolt and the bracket.
53. Disconnect the coolant hose at the rear cylinder
) head and ignition coil exhaust gas recirculation
(EGR) bracket.
54. Disconnect the surge tank coolant hose at the

™ throttle body.
J _ 55. Remove the fuel rail assembly. Refer toSection 1F,
) { Engine Controls.
- o
- ;_.__.
e}
-

B102C055

56. Remove the generator—to—intake manifold support
bracket bolts at the cylinder head and the intake
manifold.

57. Remove the generator support bracket.

58. Remove the intake manifold—to—generator strap
bracket bolt and loosen the bolt on the generator.

59. Move the strap clear of the intake manifold.

60. Remove the evaporative emission canister purge
solenoid bracket bolt and move the bracket clear.

B102C072

61. Disconnect the throttle cable at the throttle body
and the intake manifold.

62. Loosen all of the cylinder head bolts gradually and

3 in the sequence shown.

63. Remove the cylinder head bolts.

64. Remove the cylinder head with the intake manifold
and the exhaust manifold attached.

< Notice : Prevent any engine oil or coolant from entering

the cylinders when removing the cylinder head.
65. Remove the cylinder head gasket.
o
1 5 6 8 4

B102C057
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Cleaning Procedure

1. Clean the gasket surfaces of the cylinder head and
the engine block.

2. Make sure the gasket surfaces of the cylinder head
and the engine block are free of nicks and heavy
scratches.

3. Clean the cylinder head bolts.

4. Inspect the cylinder head for warpage. Refer to
"Cylinder Head and Valve Train Components” in
this section.

Installation Procedure

=

Install the cylinder head gasket.

2. Install the cylinder head with the intake manifold
and the exhaust manifold attached.

3. Install the cylinder head bolts.

4. Tighten the cylinder head bolts gradually and in the

sequence shown.

Tighten

Tighten the cylinder head bolts to 25 Nem (18 Ib—ft)

and turn the bolts another 3 turns of 90 degrees using

the angular torque gauge KM—470-B.

5. Connect the throttle cable at the throttle body and
the intake manifold.

6. Install the generator-to—intake manifold support
bracket.

7. Install the intake generator—to—manifold support
bracket bolts.

Tighten
Tighten the generator—to—intake manifold support
bracket bolts to the intake manifold to 35 Nem (26 Ib—
ft).

8. Install the intake manifold support bracket bolt to
the generator.

Tighten
Tighten the intakemanifold support bracket bolt at the
generator to 20 Nem (15 Ib—ft).

9. Connect the surge tank coolant hose at the throttle
body.

10. Connect the coolant hose to the rear cylinder head
and ignition coil EGR bracket.
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o\ S=—">~

B102C055

B102C084

11.
12.
13.
14.

15.

16.
17.

18.

19.
20.

21.
22.

Connect the fuel feed line at the fuel rail.
Connect the fuel return line at the fuel rail.
Connect all of the necessary vacuum hoses.
Install the fuel rail assembly. Refer to Section 1F,
Engine Controls (DOHC).

Install the auxiliary catalytic converter nuts at the
exhaust manifold flange.

Tighten

Tighten the auxiliary catalytic converter—to—exhaust
manifold nuts to 40 Nem (30 |b—ft).

Install the rear timing belt cover.

Install the rear timing belt cover bolts.

Tighten

Tighten the rear timing belt cover bolts to 6 Nem (53
[b—in).

Install the engine mount and retaining bolts.
Tighten

Tighten the engine mount retaining bolts to 60 N-m
(44 Ib-ft).

Install the timing belt automatic tensioner.
Install the timing belt automatic tensioner bolt.

Tighten

Tighten the timing belt automatic tensioner bolts to 25
Nem (18 Ib—ft).

Install the timing belt idler pulleys.

Install the timing belt idler pulley nuts.

Tighten

Tighten the timing belt idler pulley bolt to 25 Nem (18
[b—ft).

Tighten

Tighten the timing belt idler pulley nut to 25 Nem (18
[b—ft).
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B102C059

B102C052

@

e

B102C069

. Install the camshaft gears with the timing marks at

the front.

. Insert the guide pin of the intake camshatft into the

"IN” bore.

. Insert the guide pin of the exhaust camshaft into

the "EX” bore.

. Install the camshaft gears by counterholding on the

hex of the camshaft with an open—ended wrench.

. Install the camshaft gear with a new bolt to the

camshaft.

Tighten

Tighten the intake camshaft gear bolt to 50 Nem (37
Ib—ft). Using the angular torque gauge KM—470-B,
tighten the bolt another 60 degrees plus 15 degrees.

. While holding the exhaust camshaft firmly in place,

install the exhaust camshaft gear bolt.

Tighten

Tighten the exhaust camshaft gear bolt to 50 Nem (37
Ib—ft). Using the angular torque gauge KM—470-B,
tighten the bolt another 60 degrees plus 15 degrees.

. Apply a small amount of gasket sealant to the cor-

ners of the front camshaft caps and to the top of
the rear valve cover—to—cylinder head seal.

. Install the valve cover and the valve cover gasket.
. Install the valve cover washers.
. Install the valve cover bolts.

Tighten
Tighten the valve cover bolts to 8 N-m (71 lb—in).
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B102C082

B102C083

B102C047

33.
34.
35.

36.
37.

38.

39.
40.

Connect the ignition wires to the spark plugs.
Install the spark plug cover.
Install the spark plug cover bolts.

Tighten

Tighten the spark plug cover bolts to 8 Nem (71 lb—in).
Connect the breather tube to the valve cover.

Align the timing marks on the camshaft gears to the
notches on the valve cover, using the intake gear
mark for the intake gear and the exhaust gear mark
for the exhaust gear.

Align the mark on the crankshaft gear with the
notch at the bottom of the rear timing belt cover.

Install the timing belt.
Check and adjust the timing belt tension. Refer to
"Timing Belt Check and Adjust” in this section.
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B102C046

B102C071

41.
42.

43.
44,

45,

46.

47.

48.

49.
50.

51.
52.

53.
54.
55.

56.

Install the front timing belt cover.
Install the front timing belt cover bolts.

Tighten

Tighten the upper and lower front timing belt cover
bolts to 6 Nem (53 Ib—in).

Install the crankshatft pulley.

Install the crankshaft pulley bolts.

Tighten
Tighten the crankshaft pulley bolts to 20 Nem (15 Ib—
ft).

Install the right engine mount bracket and retaining
bolts.

Tighten

Tighten the right engine mount bracket retaining bolts
to 60 Nem (44 Ib—ft).

Remove the engine assembly lift support
J-28467-B.

Install the serpentine accessory drive belt. Refer to
Section 6B, Power Steering Pump.

Connect the upper radiator hose to the thermostat
housing.

Install the right front splash shield.

Install the right front wheel. Refer to Section 2E,
Tires and Wheels.

Install the air filter housing.
Install the air filter housing bolts.

Tighten
Tighten the air filter housing bolts to 8 Nem (71 Ib—in).

Connect the air intake tube to the throttle body.
Connect the breather tube to the valve cover.
Connect the intake air temperature sensor connec-
tor.

Connect the camshaft position sensor.



1C — 24 DOHC ENGINE MECHANICAL

N2

/
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B102C070

8102C009

B102C048

57. Connect the coolant temperature sensor connector.

58. Connect the engine coolant temperature sensor
connector.

59. Connect the idle air control valve connector.

60. Connect the throttle position sensor connector.

61. Install the evaporative emission canister purge so-
lenoid bracket bolt.

Tighten
Tighten the evaporative emission canister purge sole-
noid bracket bolt to 5 Nem (44 Ib—in).

62. Connect the El system ignition coil connector.

63. Connect the pre—converter oxygen sensor connec-
tor.

64. Connect the PCM/ECM ground terminal.

65. Install the fuel pump fuse.

66. Connect the negative battery ground cable.

67. Refill the engine cooling system. Refer to Section
1D, Engine Cooling.

CAMSHAFTS

Removal Procedure

1. Remove the timing belt. Refer to "Timing Belt” in
this section.

2. Disconnect the breather tube at the valve cover.

3. Disconnect the crankcase ventilation tube at the
valve cover.

4. Remove the spark plug cover bolts.

5. Remove the spark plug cover.

6. Disconnect the ignition wires from the spark plugs.

7. Disconnect the camshaft position sensor.

8. Remove the valve cover bolts.

9. Remove the valve cover washers.

10. Remove the valve cover and the valve cover gas-

ket.
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Notice : Take extreme care to prevent any scratches,

nicks or damage to the camshafts.

11. While holding the intake camshatft firmly in place,
remove the intake camshaft gear bolt.

12. Remove the intake camshaft gear.

13. While holding the exhaust camshaft firmly in place,
remove the exhaust camshaft gear bolt.

14. Remove the exhaust camshaft gear.

B102C052

15. Loosen the camshaft bearing cap bolts in stages of
one-half to one turn.

16. Remove the camshaft bearing cap bolts from the
cylinder head.

17. Remove the camshafts.

18. Remove the seal ring from the camshatfts.

Important : The camshaft must detach evenly from the

bearing seats in the front guide bearing.

19. Check the camshaft and bearing seats for wear and
replace them if necessary.

B8102C061

Installation Procedure

Notice : Take extreme care to prevent any scratches,
nicks or damage to the camshafts.

1. Lubricate the camshaft journals and the camshaft
caps with engine oil.

2. Install the intake camshaft.

3. Install the intake camshaft bearing caps in their
original positions.

4. Install the intake camshaft bearing cap bolts.

5. Install the exhaust camshaft.

6. Install the exhaust camshaft bearing caps in their
original positions.

7. Install the exhaust camshaft bearing cap bolts.

8. Tighten the camshaft cap bolts gradually and in the
sequence shown for each camshaft bearing cap.

B102G081 Tighten

Tighten the camshaft cap bolts to 8 Nem (71 lb—in).
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B102C059

B102C052

B102C048

10.
11.

12.
13.

14.
15.
16.

17.

Measure the intake camshaft end play and the ex-
haust camshaft end play. Refer to "Engine Specifi-
cations” in this section.

Install the intake camshaft gear.

While holding the intake camshaft firmly in place,
install the intake camshaft gear bolt.

Tighten

Tighten the intake camshaft gear bolt to 50 Nem (37
Ib—ft). Using the angular torque gauge KM—470-B,
tighten the bolt another 60 degrees plus 15 degrees.

Install the exhaust camshaft gear.

While holding the exhaust camshaft firmly in place,
install the exhaust camshaft gear bolt.

Tighten

Tighten the exhaust camshaft gear bolt to 50 Nem (37
Ib—ft). Using the angular torque gauge KM—470-B,
tighten the bolt another 60 degrees plus 15 degrees.

Install the valve cover and the valve cover gasket.
Install the valve cover washers.
Install the valve cover bolts.

Tighten
Tighten the valve cover bolts to 8 Nem (71 Ib—in).

Connect the camshaft position sensor.
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18. Connect the ignition wires to the spark plugs.
19. Install the spark plug cover.
20. Install the spark plug cover bolts.

Tighten
Tighten the spark plug cover bolts to 3 Nem (27 Ib—in).

21. Connect the breather tube to the valve cover.

22. Connect the crankcase ventilation tube to the valve
cover.

23. Install the timing belt. Refer to "Timing Belt” in this
section.

TIMING BELT CHECK AND ADJUST

Adjustment Procedure

1. Disconnect the negative battery cable.

2. Disconnect the intake air temperature sensor con-
nector.

3. Remove the air intake tube from the throttle body.

4. Remove the breather tube from the valve cover.

5. Remove the air filter housing bolts.

6. Remove the air filter housing.

7. Remove the right front wheel. Refer to Section 2E,
Tires and Wheels.

8. Remove the right front splash shield.
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9. Remove the serpentine accessory drive belt. Refer
toSection 6B, Power Steering Pump.

10. Remove the crankshaft pulley bolts.

11. Remove the crankshaft pulley.

12. Remove the right engine mount bracket. Refer to
"Engine Mount”in this section.

B102C051

13. Remove the front timing belt cover bolts.
14. Remove the front timing belt cover.

B102C046

15. Rotate the crankshaft at least one full turn clock-
wise using the crankshaft gear bolt.

16. Align the mark on the crankshaft gear with the
notch at the bottom of the rear timing belt cover.

B102C083
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B102C082

B102C063

B102C083

17.

18.

19.

20.
21.

22.

Align the camshaft gear timing marks. Use the ex-
haust gear mark for the exhaust gear and the in-
take gear mark for the intake gear, since the gears
are interchangeable

Loosen the automatic tensioner bolt. To relieve the
belt tension, turn the hex—key tab counterclockwise.
Rotate the automatic tensioner hex—key tab clock-
wise until the adjust arm pointer of the timing belt
automatic tensioner is aligned with the notch in the
timing belt automatic tensioner bracket.

Tighten the automatic tensioner bolt.

Rotate the crankshaft two full turns clockwise using
the crankshaft gear bolt.

Check the automatic tensioner pointer.
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23. When the adjust arm pointer of the timing belt auto-
matic tensioner is aligned with the notch on the tim-
ing belt automatic tensioner bracket, the belt is ten-
sioned correctly.

Tighten
Tighten the automatic tensioner bolt to 25 Nem (18 Ib—
ft).

B102C063

24. Install the front timing belt cover.
25. Install the front timing belt cover bolts.

Tighten
Tighten the front timing belt cover bolts to 6 Nem (53
Ib—in).

B102C046

26. Install the crankshaft pulley.
27. Install the crankshaft pulley bolts.

Tighten
Tighten the crankshaft pulley bolt to 20 Nem (15 Ib—t).
28. Install the right engine mount bracket. Refer to”En-
gine Mount”in this section.
29. Install the serpentine accessory drive belt. Refer to
Section 6B, Power Steering Pump.

B102C051
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30.
31.

32.
33.

34.

35.
36.

37.

Install the right front splash shield.

Install the right front wheel. Refer to Section 2E,
Tires and Wheels.

Install the air filter housing.

Install the air filter housing bolts.

Tighten
Tighten the air filter housing bolts to 8 Nem (71 Ib—in).
Connect the air intake tube to the throttle body.

Connect the breather tube to the valve cover.
Connect the intake air temperature sensor connec-
tor.

Connect the negative battery cable.

TIMING BELT

Removal Procedure

1.
2.

3.

Disconnect the negative battery cable.

Disconnect the intake air temperature sensor con-
nector.

Disconnect the air intake tube from the throttle
body.

Disconnect the breather tube from the valve cover.
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B102C051

B102C046

5. Remove the air filter housing bolts.

6. Remove the air filter housing.

7. Remove the right front wheel. Refer to Section 2E,
Tires and Wheels.

8. Remove the right front splash shield.

9. Remove the serpentine accessory drive belt. Refer
toSection 6B, Power Steering Pump.

10. Remove the crankshaft pulley bolts.

11. Remove the crankshaft pulley.

12. Remove the right engine mount bracket. Refer to
"Engine Mount” in this section.

13. Remove the front timing belt cover bolts.
14. Remove the front timing belt cover.
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B102C083

B102C082

B102C047

15. Using the crankshaft gear bolt, rotate the crank-
shaft clockwise until the timing mark on the crank-
shaft gear is aligned with the notch at the bottom of
the rear timing belt cover.

Notice : The camshaft gears must align with the notch on
the valve cover or damage to the engine could result.

16. Align the camshaft gears with the notch on the
valve cover.

Important : Use the intake gear mark for the intake cam-

shaft gear and the exhaust gear mark for the exhaust cam-

shaft gear since both gears are interchangeable.

17. Remove the timing belt.
18. Loosen the automatic tensioner bolt. Turn the
hexkey tab to relieve belt tension.
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B102C083

B102C082

B102C047

Installation Procedure

1. Align the timing mark on the crankshaft gear with
the notch on the bottom of the rear timing belt cov-
er.

2. Align the timing marks on the camshaft gears, us-
ing the intake gear mark for the intake gear and the
exhaust gear mark for the exhaust gear.

3. Install the timing belt.
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B102C063

B102C046

B102C051

4. Turn the hex—key tab in a clockwise direction to
tension the belt. Turn until the pointer aligns with
the notch.

5. Install the automatic tensioner bolt.

Tighten
Tighten the automatic tensioner bolt to 25 Nem (18 Ib—
ft).

6. Rotate the crankshaft two full turns clockwise using
the crankshaft pulley bolt.

7. Recheck the automatic tensioner pointer.

8. Install the front timing belt cover.
9. Install the front timing belt cover bolts.

Tighten
Tighten the front timing belt cover bolts to 6 Nem (53
[bin).

10. Install the right engine mount bracket. Refer to "En-
gine Mounts” in this section.

11. Install the crankshaft pulley.
12. Install the crankshaft pulley bolts.

Tighten

Tighten the crankshaft pulley bolts to 20 Nem (15 Ib—
ft).
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13. Install the serpentine accessory drive belt. Refer to
Section 2E, Tires and Wheels.
14. Install the right front splash shield.
15. Install the right front wheel. Refer to Section 6B,
\‘ Power Steering Pump.
@A’_ 16. Install the air filter housing.
"\/\‘3 17. Install the air filter housing bolts.
B -
> Tighten
Tighten the air filter housing bolts to 8 Nem (71 Ib—in).

//"“‘\\

\« Y. 18. Connect the air intake tube to the throttle body.
QQ"\'Q N 19. Connect the breather tube to the valve cover.
~ 20. Connect the intake air temperature sensor connec-
tor.

21. Connect the negative battery cable.

OIL PAN

Removal Procedure

1. Disconnect the negative battery cable.

Drain the engine oil from the engine crankcase.

3. Disconnect the post—converter heated oxygen sen-
sor.

4. Remove the auxiliary catalytic converter upper
flange nuts from the exhaust manifold and the sup-
port bracket bolts.

N

B102G0oa3

5.  Remove the front muffler pipe retaining nuts from
the main catalytic converter.
6. Remove both catalytic converters as a unit.

A402G005
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7. Remove the oil pan flange—to—transaxle retaining
bolts.

B102C090

8. Remove the oil pan retaining bolts.
9. Remove the oil pan from the engine block.

B102Co089

Cleaning Procedure

1. Clean the oil pan sealing surface.

2. Clean the engine block sealing surface.

3. Clean the oil pan retaining bolts.

4. Clean the oil pan attaching bolt holes in the engine
block.

5. Clean the oil pan splash shield.

B102C079
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B102Co089

B102C090

B402C004

Installation Procedure

1.

Coat the new oil pan gasket with sealant.

Important : Install the oil pan within 5 minutes after apply-
ing the liquid gasket to the oil pan.

2.
3.

Install the oil pan to the engine block.
Install the oil pan retaining bolts.

Tighten
Tighten the oil pan retaining bolts to 10 Nem (89 Ib—in).

Install the oil pan flange—to—transaxle retaining
bolts.

Tighten

Tighten the oil pan flange—to—transaxle bolts to 40
Nem (30 Ib—ft).

Install the catalytic converters.

Tighten

Tighten the auxiliary catalytic converter—to—exhaust
manifold nuts to 40 Nem (30 |b—ft).
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B102G0oa3

Tighten

Tighten the exhaust pipe support bracket bolts to 40
Nem (30 Ib—ft).

Tighten

Tighten the front muffler pipe—to—main catalytic con-
verter nuts to 30 Nem (22 [b—ft).

Connect the post—converter oxygen sensor.

Connect the negative battery cable.
8. REefill the engine crankcase with engine oil.

N o

OIL PUMP

Tools Required

KM-498-B Pressure Gauge
KM-135 Adapter

Engine Oil Pressure Inspection Procedure

1. Remove the right front wheel well splash shield.
2. Disconnect the oil pressure switch connector.

3. Install the adapter KM—135 in place of the oil pres-
sure switch.

4. Connect the pressure gauge KM—498-B to the
adapter.

5. Start the engine and check the oil pressure at idle
speed and engine temperature of 80°C (176°F).
The minimum oil pressure should be 30 kPa (4.35
psi).

6. Stop the engine and remove the pressure gauge
KM-498-B and the adapter KM—135.
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B202C005

Install the oil pressure switch.
Tighten
Tighten the oil pressure switch to 40 Nem (30 Ib—ft).

Connect the oil pressure switch connector.
Install the right front wheel well splash shield.

. Check the oil level. Add oil until it reaches the full

mark.

Removal Procedure

=

Disconnect the negative battery cable.

Remove the rear timing belt cover. Refer to "Rear
Timing Belt Cover” in this section.

Disconnect the oil pressure switch connector.

Remove the oil pan. Refer to "Oil Pan” in this sec-
tion.

Remove the oil pump/pickup tube and support
bracket bolts.

Remove the oil pump/pickup tube.
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7. Remove the oil pump retaining bolts.

8. Carefully separate the oil pump and gasket from
the engine block and oil pan.

9. Remove the oil pump.

B8202C006

Inspection Procedure

1. Clean the oil pump and the engine block gasket
mating surface areas.

Remove the safety relief valve bolt.

Remove the safety relief valve and the spring.
4. Remove the oil pump-to—crankshaft seal.

w N

B202C007
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Remove the oil pump rear cover bolts.

Remove the rear cover.

7. Clean the oil pump housing and all the oil pump
parts.

8. Inspect all the oil pump parts for signs of wear. Re-
fer to "Engine Specifications” in this section. Re-
place the worn oil pump parts.

Notice : Pack the oil pump gear cavity with petroleum jelly

to ensure an oil pump prime, or engine damage could re-

sult.

9. Coat all the oil pump parts with clean engine oil.
Install the oil pump parts.

10. Apply Loctite® 242 to the oil pump rear cover bolts

and install the cover and bolts.

Tighten

Tighten the oil pump rear cover bolts to 6 Nem (53 Ib—
in).

B202C008 11. Install the safety relief valve, the spring, washer

oo

and the bolt.
Tighten
Tighten the safety relief valve bolt to 30 Nem (22 Ib—ft).

Installation Procedure

1. Apply Loctite® 242 to the oil pump bolts and room
temperature vulcanizing (RTV) sealant to the new
oil pump gasket.

2. Install the gasket to the oil pump and install the oil
pump to the engine block with the bolts.

Tighten
Tighten the oil pump bolts to 10 Nem (89 Ib—in).

B8202C006
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B202C007

B202C005

3. Install a new oil pump—to—crankshaft seal. Coat the
lip of the seal with a thin coat of grease.

4. Coat the threads of the oil pump/pickup tube and
support bracket bolts with Loctite® 242.
5. Install the oil pump/pickup tube and the bolts.

Tighten
Tighten the oil pump/pick—up tube and support brack-
et bolts to 10 Nem (89 Ib—in).

o

Install the oil pan. Refer to "Oil Pan” in this section.

Connect the oil pressure switch connector.

8. Install the rear timing belt cover. Refer to "Rear
Timing Belt Cover” in this section.

9. Connect the negative battery cable.

.
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B102C066

B102Co88

UNIT REPAIR

CYLINDER HEAD AND VALVE TRAIN
COMPONENTS

Tools Required

MKM-571-B Gauge

KM-340-0 Cutter Set

KM-340-7 Guide Drift
KM-340-13 Cutters

KM-340-26 Cutters

KM-348 Valve Spring Compressor
KM—-653 Adapter

KM-805 Valve Guide Reamer

Disassembly Procedure

1. Remove the cylinder head with the intake manifold
and the exhaust manifold attached. Refer to "Cylin-
der Head and Gasket” in this section.

Remove the coolant temperature sensor.

Remove the camshaft position sensor.

Remove the exhaust manifold heat shield bolts.
Remove the exhaust manifold heat shield.
Remove the exhaust manifold retaining nuts in the
sequence shown.

Remove the exhaust manifold.

Remove the exhaust manifold gasket.

9. Remove the exhaust manifold studs.

oukwd

© N

10. Remove the thermostat housing mounting bolts.

11. Remove the thermostat housing assembly.

12. Remove the fuel rail assembly. Refer to Section 1F,
Engine Controls (DOHC).

13. Remove the coolant bypass housing mounting bolts
and the housing.
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14. Remove the intake manifold retaining nuts and re-
taining bolt in the sequence shown.

15. Remove the intake manifold.

16. Remove the intake manifold gasket.

17. Remove the electronic ignition system (EI System)
ignition coil and EGR mounting bracket bolts.

18. Remove the EIl system ignition coil and EGRmount-
ing bracket and ignition wires.

19. Remove the intake manifold studs.

20. Remove the spark plugs.

21. Remove the camshaft bearing cap bolts gradually
and in the sequence shown for each camshaft cap.

22. Remove the intake camshaft bearing caps. Main-
tain the correct positions for installation.

23. Remove the intake camshatft.

24. Remove the intake valve lash adjusters.

25. Remove the exhaust camshaft caps. Maintain the
correct positions for installation.

26. Remove the exhaust camshatft.

27. Remove the exhaust valve lash adjusters.
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KM-653

A102C044

A102C048

A102C046

28. Compress the valve springs with the valve spring
compressor KM—-348 and the adapter KM—653.

29. Remove the valve retainers.

30. Remove the valve spring compressor KM—348 and
the adapter KM—653.

31. Remove the valve spring caps.

32. Remove the valve springs. Maintain the original
position of the valve springs for installation.

33. Remove the valves. Maintain the original position of
the valves for installation.
34. Remove the valve stem seals.

Cylinder Head Inspection

=

Clean the sealing surfaces.

2. Inspect the cylinder head gasket and mating sur-
faces for leaks, corrosion and blow—by.

3. Inspect the cylinder head for cracks.

4. Inspect the length and width of the cylinder head
using a feeler gauge and a straight edge.

5. Check the sealing surfaces for deformation and

warpage. The cylinder head sealing surfaces must

be flat within 0.025 mm (0.001 inch) maximum.
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A102C045

A102B0S4
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Measure the height of the cylinder head from seal-
ing surface to sealing surface. The cylinder head
height should be 133.975 to 134.025 mm (5.274 to
5.276 inches). If the cylinder head height is less
than 133.9 mm (5.271 inches), replace the cylinder
head.

Inspect all threaded holes for damage.

Inspect valve seats for excessive wear and burned
spots.

Valve Inspection

1.
2.

3.
4,
5

Inspect the valve stem tip for wear.

Inspect the valve retainer grooves and the oil seal
grooves for chips and wear.

Inspect the valves for burns or cracks.

Inspect the valve stem for burrs and scratches.
Inspect the valve stem. The valve stem must be
straight.

Inspect the valve face for grooving. If the groove is
so deep that refacing the valve would result in a
sharp edge, replace the valve.

Inspect the valve spring. If the valve spring ends
are not parallel, replace the valve spring.

Inspect the valve spring seating surface of the
valve rotators for wear or gouges. Replace as re-
quired.

Cleaning Procedure

PoNPE

Clean the cylinder head.

Clean the valve guides.

Clean all of the threaded holes.

Clean the valves of carbon, oil, and varnish.
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Cylinder Head Overhaul

Valve Grind—in

1. Lubricate the valve seat using a fine—grained paste.

2. Lift the valve rhythmically from the seat with a com-
mercially—available valve grinding tool in order to
distribute the paste.

A102C049
3. Check the contact pattern on the valve head and in
the cylinder head.
4. Clean the valves, the valve guides, and the cylinder
head.
A102B057
Valve Grind
1. Ensure that there are no crater line burns on the
valve cone.

2. The valve may be reground only two times. Do not
grind the valve stem end.

3. Ensure that the angle at the valve face is 45 de-
grees.

4. Inspect the assembly height of the intake valves
and the exhaust valves.

A102B066
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Valve Guide — Ream

1. Measure the diameter of the valve guide using
gauge MKM-571-B and a commercially—available
inside micrometer.

MKM-571-B

A102C050

Important : Valve oversizes may already have been fitted
in production.

KM-805 ,
{ 2. An oversize service code is on the valve guide and
the valve stem end. The following table gives the
: correct size, reamer, and production code for each
service.
Size Reamer | Productio | Service
n Code Code
Normal - - K
0.075 KM-805 1 K1
0.150 2 K2

3. Ream the valve guide from the upper side of the
cylinder head to the next oversize.
A102C051 4. After reaming, cross out the code and emboss the

valve guide with the new code.
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Valve Seat — Cut

1.
2.

Place the cylinder head on wooden blocks.
Cut the intake and the exhaust valve seats using
the guide drift KM—340-7 as follows:

e Valve seat — A 45—degree surface using the cut-
ter KM—-340-13.

e Upper correction angle — A 30—degree surface
using the cutter KM—340-13.

e Lower correction angle — A 60—degree surface
using the cutter KM—340-26.

Clean the chippings from the cylinder head.
Inspect the dimension for the valve seat width.

e Intake: 1.2 to 1.4 mm (0.047 to 0.055 inch).
e Exhaust: 1.4 to 1.8 mm (0.055 to 0.070 inch).

Inspect the assembly height of the intake valves
and the exhaust valves. If the dimension is exceed-
ed, install new valves. Inspect the assembly height
of the intake valves and the exhaust valves again. If
the valve assembly height is still too large despite
replacing the valves, replace the cylinder head.

Assembly Procedure

Coat the valve stems with engine oil.

Insert the valves in the cylinder head in their origi-
nal positions.

Insert the valve spring seats.

Push the accompanying assembly sleeve onto the
valve stem.

Insert the new valve stem seat.

Carefully drive the valve stem seal onto the stop
with light taps.

Install the valve springs in their original positions.
Install the valve spring caps.
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9. Compress the valve springs with the valve spring
compressor KM—-348 and adapter KM—653.

10. Install the valve retainers.

11. Remove the valve spring compressor KM—348 and
adapter KM—653.

12. Lubricate the valve lash adjusters with engine oil.
13. Install the valve lash adjusters.

14. Install the intake camshaft.

15. Install the intake camshaft bearing caps in their
original positions.

16. Install the exhaust camshatft.

17. Install the exhaust camshaft bearing caps in their
original positions.

18. Install the camshaft bearing cap bolts.

19. Tighten the camshaft bearing cap bolts gradually
and in the sequence shown for each camshaft cap.

Tighten

Tighten the camshaft bearing cap bolts to 8 Nem (71
Ib—in).
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20. Install the spark plugs.

Tighten
Tighten the spark plugs to 20 Nem (15 Ib—t).

21. Install the EI system ignition coil and EGR mount-
ing bracket.

22. Install the EI system ignition coil and EGR mount-
ing bracket bolts.

Tighten
Tighten the El system ignition coil and EGR mounting
bracket bolts to 25 Nem (18 Ib—ft).

23. Install the intake manifold studs.

24. Install the intake manifold gasket.

25. Install the intake manifold.

26. Install the intake manifold retaining nuts and retain-
ing bolt in the sequence shown.

Tighten
Tighten the intake manifold retaining nuts and retain-
ing bolt to 22 Nem (16 Ib—t).

27. Install the fuel rail assembly. Refer to Section 1F,
Engine Controls.

28. Install the thermostat housing assembly.

29. Install the thermostat housing mounting bolts.

Tighten
Tighten the thermostat housing mounting bolts to 15
Nem (11 Ib—ft).

30. Install the coolant bypass housing and mounting
bolts.
Tighten
Tighten the coolant bypass housing and mounting
bolts to 15 Nem (11 Ib—ft).

31. Install the camshaft position sensor.
Tighten
Tighten the camshaft position sensor bolts to 12 Nem
(106 Ib—in).
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32.
33.
34.
35.

36.
37.

38.

Install the exhaust manifold studs.

Install the exhaust manifold gasket.

Install the exhaust manifold.

Install the exhaust manifold retaining nuts in the
sequence shown.

Tighten

Tighten the exhaust manifold retaining nuts to 15 Nem
(11 Ib-ft).

Install the exhaust manifold heat shield.

Install the exhaust manifold heat shield bolts.
Tighten

Tighten the exhaust manifold heat shield bolts to 8
Nem (71 Ib—in).

Install the cylinder head with the intake manifold
and the exhaust manifold attached. Refer to "Cylin-
der Head and Gasket” in this section.

CRANKSHAFT

Tools Required

KM-412 Engine Overhaul Stand

KM-470-B Angular Torque Gauge

KM-635 or J-36972 Crankshaft Rear QOil Seal Installer

Notice : Take extreme care to prevent any scratches,
nicks, or damage to the camshatfts.

Disassembly Procedure

1.

2.
3.

Remove the engine. Refer to "Engine” in this sec-
tion.

Remove the flywheel or flexible plate bolts.
Remove the flywheel or the flexible plate.

Remove the crankshaft rear oil seal.
Mount the engine assembly on the engine overhaul
stand KM-412.



1C — 78 DOHC ENGINE MECHANICAL

B102C046

B102C047
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10.
11.

12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22.
23.

Remove the front timing belt cover bolts.
Remove the front timing belt cover.
Remove the crankshaft pulley bolts.
Remove the crankshaft pulley.

Loosen the timing belt automatic tensioner bolt.
Rotate the timing belt automatic tensioner hex—key
clockwise to release the tension.

Remove the timing belt idler pulley bolt and nut.
Remove the timing belt idler pulleys.

Remove the timing belt.

Remove the engine mount retaining bolts.

Remove the engine mount.

Disconnect the crankcase breather tubes from the
valve cover.

Remove the spark plug cover bolts.

Remove the spark plug cover.

Disconnect the ignition wires from the spark plugs.
Remove the valve cover bolts.

Remove the valve cover washers.

Remove the valve cover and the valve cover gas-
ket.
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Notice : Take extreme care to prevent any scratches,

nicks or damage to the camshafts.

24. While holding the intake camshatft firmly in place,
remove the intake camshaft bolt.

25. Remove the intake camshaft gear.

26. While holding the exhaust camshatft firmly in place,
remove the exhaust camshaft bolt.

27. Remove the exhaust camshaft gear.

B102C052

28. Remove the crankshaft timing belt gear.

B102C083

29. Remove the rear timing belt cover bolts and cover.

B102C084
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A102C158

B102C092

B102C075

30. Rotate the engine on the engine overhaul stand

31.
32.
33.
34.
35.

36.
37.
38.

39.
40.

KM-412.

Remove the oil pan retaining bolts.

Remove the oil pan.

Remove the oil pump/pickup tube bolts.
Remove the oil pump/pickup tube.

Remove the lower block support bracket/splash
shield bolts.

Remove the splash shield.

Remove the lower block support bracket bolts.
Remove the lower block support bracket.

Remove the oil pump retaining bolts.
Remove the oil pump.
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B102C076

B102C078

B102C077

41. Mark the order of the connecting rod bearing caps.

42. Remove the connecting rod bearing cap bolts for all
of the pistons.

43. Remove the connecting rod bearing caps and the
lower connecting rod bearings.

44. Mark the order of the crankshaft bearing caps.

45. Remove the crankshaft bearing cap bolts.

46. Remove the crankshaft bearing caps and the lower
crankshaft bearings.

47. Remove the crankshaft.

48. Clean any necessary parts.

Assembly Procedure

1. Coat the crankshaft bearings with engine oil.
2. If replacing the crankshaft, transfer the pulse pick—
up sensor disc to the new crankshaft.
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3. Install the crankshaft.

4. Install the lower crankshaft bearings in the bearing
caps.

5. Inspect the crankshaft end play with the crankshaft
bearings installed.

6. Check for permissible crankshaft end play. Refer
to”"Engine Specifications”in this section.

A102B070

7. With the crankshaft mounted on the front and rear
crankshaft bearings, check the middle crankshaft
journal for permissible out—of-round (runout). Refer
to "Engine Specifications”in this section.

A102B071

Important : Grease the crankshaft journals and lubricate
the crankshaft bearings slightly so that the plastic gauging
thread does not tear when the crankshaft bearing caps are
removed.

8. Inspect all of the crankshaft bearing clearances us-
ing a commercially available plastic gauging (ductile
plastic threads).

9. Cut the plastic gauging threads to the length of the
bearing width. Lay them axially between the crank-
shaft journals and the crankshaft bearings.

10. Install the crankshaft bearing caps and the bolts.

Tighten

Tighten the crankshaft bearing cap bolts to 50 Nem
(26 Ib—ft). Use the angular torque gauge, KM—-470-B,
to tighten the crankshaft bearings +45 degrees +
another 15 degrees.

A102B072
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A102B073

KM-470-B

A102B091

A102B072

11. Remove the crankshaft bearing cap bolts and the
caps.

12. Measure the width of the flattened plastic thread of
the plastic gauging using a ruler. (Plastic gauging is
available for different tolerance ranges.)

13. Inspect the bearing clearance for permissible toler-
ance ranges. Refer to "Engine Specifications”in this
section.

14. Apply a bead of adhesive sealing compound to the
grooves of the crankshaft bearing caps.

15. Install the crankshaft bearing caps to the engine
block.

16. Tighten the crankshaft bearing caps using new
bolts.

Tighten

Tighten the crankshaft bearing cap bolts to 15 Nem
(26 Ib—ft). Use the angular torque gauge, KM—-470-B,
to tighten the crankshaft bearings +45 degrees +
another 15 degrees.

Important : Grease the connecting rod journals and lubri-
cate the connecting rod bearings slightly so that the plastic
gauging thread does not tear when the connecting rod
bearing caps are removed.

17. Inspect all of the connecting rod bearing clearances
using a commercially available plastic gauging
(ductile plastic threads).

18. Cut the plastic gauging threads to the length of the
connecting rod bearing width. Lay them axially be-
tween the connecting rod journals and the connect-
ing rod bearings.

19. Install the connecting rod bearing caps.

Tighten

Tighten the connecting rod bearing cap bolts to 35
Nem (26 Ib—ft). Use the angular torque gauge
KM-470-B to tighten the connecting rod bearing cap
bolts to +45 degrees plus one turn of 15 degrees.
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A102B073

KM-470-B
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20.
21.

22.

23.

24,

25.
26.

Remove the connecting rod bearing caps.

Measure the width of the flattened plastic thread of
the plastic gauging using a ruler. (Plastic gauging is
available for different tolerance ranges.)

Inspect the bearing clearance for permissible toler-
ance ranges. Refer to "Engine Specifications”in this
section.

Install the connecting rod bearing caps to the con-
necting rods.

Tighten the connecting rod bearing caps using new
bolts.

Tighten

Tighten the connecting rod bearing cap bolts to 35
Nem (26 Ib—ft). Use the angular torque gauge,
KM-470-B, to tighten the connecting rod cap bolts to
+45 degrees plus one turn of 15 degrees.

Install the oil pump.

Install the oil pump retaining bolts.

Tighten

Tighten the oil pump retaining bolts to 10 Nem (89 Ib—
in).
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B102C091

B102Co089
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27.

28.

29.
30.

31.
32.

Install the lower block support bracket and bolts.

Tighten

Tighten the lower block support bolts to 35 Nem (26
[b—ft).

Install the lower block support bracket splash shield
and bolts.

Tighten

Tighten the lower block support bracket and splash
shield bolts to 35 Nem (26 Ib—t).

Install the oil pump/pick—up tube.

Install the oil pump/pick—up tube bolts.

Tighten

Tighten the oil pump/pick—up tube bolts to 10 Nem (89
Ib—in).

Install the oil pan gasket to the oil pan.
Install the oil pan.

Important : Install the oil pan within 5 minutes after apply-
ing the liquid gasket to the oil pan.

33.

34.

Install the oil pan retaining bolts.

Tighten
Tighten the oil pan retaining bolts to 10 Nem (89 Ib—in).

Rotate the engine on the engine overhaul stand
KM-412.
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35. Install the rear timing belt cover.
36. Install the rear timing belt cover bolts.

Tighten
Tighten the rear timing belt cover bolts to 7 Nem (62
Ib—in).

37. Install the crankshaft timing belt drive gear and the
bolt.

Tighten
Tighten the crankshaft timing belt drive gear bolt to
135 Nem (100 Ib—ft) plus 30° to 10° using the torque
angular gauge KM—470-B.

38. Install the engine mount and the retaining bolts.

Tighten
Tighten the engine mount retaining bolts to 60 Nem
(44 1b—ft).

39. Install the timing belt automatic tensioner.
40. Install the timing belt automatic tensioner bolts.

Tighten
Tighten the timing belt automatic tensioner bolts to 25
Nem (18 Ib—ft).

41. Install the timing belt idler pulley.

42. Install the timing belt idler pulley bolt and nut.

Tighten
Tighten the timing belt idler pulley bolt to 25 N-m (18
[b—ft).

Tighten
Tighten the timing belt idler pulley nut to 25 Nem (18
[b—ft).

Notice : Take extreme care to prevent any scratches,

nicks or damage to the camshafts.

43. Install the intake camshaft gear.

44. Install the intake camshaft gear bolt while holding
the intake camshaft firmly in place.

Tighten
Tighten the intake camshaft gear bolt to 50 Nem (37
[b—ft).

45, Install the exhaust camshaft gear.

46. Install the exhaust camshaft gear bolt while holding
the exhaust camshaft firmly in place.

Tighten

Tighten the exhaust camshaft gear bolt to 50 Nem (37
Ib—ft). Using the angular torque gauge KM—470-B,
tighten the intake and the exhaust camshaft gear
bolts another 60 degrees plus 15 degrees.
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47.

48.

49.

50.

51.
52.

53.
54.
55.

56.

57.
58.

59.
60.

61.

Install the timing belt. Refer to "Timing Belt” in this
section.

Adjust the timing belt tension. Refer to "Timing Belt
Check and Adjust” in this section.

Apply a small amount of gasket sealant to the cor-
ners of the front camshaft caps and to the top of
the rear valve cover to cylinder head seal.

Install the valve cover and the valve cover gasket.
Install the valve cover washers.

Install the valve cover bolts.

Tighten
Tighten the valve cover bolts to 8 Nem (71 Ib—in).

Connect the ignition wires to the spark plugs.
Install the spark plug cover.
Install the spark plug cover bolts.

Tighten

Tighten the spark plug cover bolts to 8 Nem (71 lb—in).
Connect the crankcase breather tube to the valve
cover.

Install the front timing belt cover.

Install the front timing belt cover bolts.

Tighten

Tighten the front timing belt cover bolts to 6 Nem (53
[b—in).

Install the engine lifting device.

Remove the engine from the engine overhaul stand
KM-412.

Install a new crankshaft rear oil seal using installer
J-36972 (or KM—-635).
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62. Install the flywheel or flexible plate.
63. Install the flywheel or the flexible plate bolts.

Tighten
Tighten the flywheel bolts to 65 Nem (48 Ib—ft). Use
the angular torque gauge KM-470-B to tighten the
flywheel bolts to 30 degrees plus 15 degrees. For the
automatic transmission, tighten the flexible plate bolts
to 65 Nem (48 Ib—t).

64. Install the engine. Refer to "Engine”in this section.

CRANKSHAFT BEARINGS AND
CONNECTING ROD BEARINGS -
GAUGING PLASTIC

Tools Required
KM-470-B Angular Torque Gauge

Inspection Procedure — Crankshaft

1. Coat the crankshaft bearings with engine oil.

2. Install the upper crankshaft bearings into the engine
block crankshaft journals.

3. Install the lower crankshaft bearings into the crank-

shaft bearing caps.

Install the crankshaft.

5. Inspect the crankshaft end play with the crankshaft
bearings installed.

6. Check for permissible crankshaft end play. Refer to

"Engine Specifications”in this section.
7. With the crankshaft mounted on the front and rear

crankshaft bearings, check the middle crankshaft
journal for permissible out—of-round (runout). Refer
to "Engine Specifications”in this section.

»
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A102B072

KM-470-B

A102B091

A102B073

Important : Grease the crankshaft journals and lubricate
the crankshaft bearings slightly so that the plastic gauging
thread does not tear when the crankshaft bearing caps are
removed.

8. Inspect all of the crankshaft bearing clearances us-
ing a commercially available plastic gauging (ductile
plastic threads).

9. Cut the plastic gauging threads to the length of the
bearing width. Lay them axially between the crank-
shaft journals and the crankshaft bearings.

10. Install the crankshaft bearing caps.
11. Install the crankshaft bearing cap bolts.

Tighten

Tighten the crankshaft bearing cap bolts to 50 Nem
(37 Ib—ft). Using the angular torque gauge
KM-470-B, tighten the crankshaft bearing cap bolts
to +45 degrees +15 degrees.

12. Remove the crankshaft bearing caps.

13. Measure the width of the flattened plastic thread of
the plastic gauging using a ruler. (Plastic gauging is
available for different tolerance ranges.)

14. Inspect the bearing clearances for permissible toler-
ance ranges. Refer to "Engine Specifications”in this
section.
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A102B072

KM-470-B

A102C151
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Inspection Procedure — Connecting Rods

1. Coat the connecting rod bearings with engine oil.

2. Install the upper connecting rod bearings into the
connecting rod journals.

3. Install the lower connecting rod bearings into the
connecting rod bearing caps.

Important : Grease the connecting rod journals and lubri-
cate the connecting rod bearings slightly so that the plastic
gauging thread does not tear when the connecting rod
bearing caps are removed.

4. Inspect all of the connecting rod bearing clearances
using a commercially available plastic gauging
(ductile plastic threads).

5. Cut the plastic gauging threads to the length of the

bearing width. Lay them axially between the con-

necting rod journals and the connecting rod bear-
ings.

Ingtall the connecting rod bearing caps.

7. Install the connecting rod bearing cap bolts.

Tighten

Tighten the connecting rod cap bolts to 35 Nem (26 Ib—
ft). Using the angular torque gauge KM—470-B, tight-
en the connecting rod cap bolts to +45 degrees plus
one turn of 15 degrees.

o

Remove the connecting rod bearing caps.

Measure the width of the flattened plastic thread of
the plastic gauging using a ruler. (Plastic gauging is
available for different tolerance ranges.)

10. Inspect the bearing clearance for permissible toler-
ance ranges. Refer to "Engine Specifications”in this
section.

© ©



SECTION : 1D

ENGINE COOLING

CAUTION : Disconnect the negative battery cable before removing or installing any electrical unit or when a tool
or equipment could easily come in contact with exposed electrical terminals. Disconnecting this cable will help
prevent personal injury and damage to the vehicle. The ignition must also be in LOCK unless otherwise noted.
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SPECIFICATIONS

CAPACITY

Application

Description

Coolant in the Cooling System

7.0L (1.86 gal) for automatic transaxle
7.0L (1.86 gal) for manual transaxle

FASTENER TIGHTENING SPECIFICATIONS

Application Nem Lb—Ft Lb—In
Coolant Pump Mounting Bolts 20 15 -
Engine Coolant Temperature Sensor 10 - 89
Fan Assembly Mounting Bolts 4 - 35
Fan Motor Nut 3.2 - 28
Fan Motor Retaining Screws 4 - 35
Radiator Retaining Bolts, Left Upper and Right Upper - 35
Surge Tank Attaching Bolt - 35
Thermostat Housing Mounting Bolts 15 11 -

SPECIAL TOOLS

SPECIAL TOOLS TABLE

A102D020

KM-471
Adapter
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DIAGNOSIS

THERMOSTAT TEST

1.

2.

»

Remove the thermostat from the vehicle. Refer to
"Thermostat” in this section.

Make sure the valve spring is tight when the ther-
mostat is fully closed. If the spring is not tight, re-
place the thermostat.

Suspend the thermostat and a thermometer in a
pan of 50/50 mixture of ethylene glycol and water.
Do not let the thermostat or the thermometer rest
on the bottom of the pan because the uneven con-
centration of heat on the bottom could result in in-
accurate temperature measurements.

Heat the pan on a burner.

Use the thermometer to measure the temperature
of the heated solution.

The thermostat should begin to open at 87°C
(189°F) and it should be fully open at 102°C
(216°F). If it does not open at these temperatures,
replace the thermostat.

SURGE TANK CAP TEST

Tools Required
KM-471 Adapter

The surge tank cap maintains proper pressure, protects
the system from high pressure by opening a pressure
valve, and protects the coolant hoses from collapsing be-
cause of a vacuum.

1.

Wash any sludge from the surge tank cap and the
valve seat of the vacuum pressure valve for the
surge tank cap.

Check for any damage or deformity to the vacuum
pressure valve for the surge tank cap. If any dam-
age or deformity is found, replace the cap.

Install a suitable cooling system pressure tester to
the cap using the adapter KM—471.

Pull the vacuum pressure valve open. If the surge
tank cap does not seal properly, replace the surge
tank cap.

Pressurize the cap to 90 to 120 kPa (13.1to 17.4
psi).

Wait 10 seconds and check the pressure held by
the tank cap tester.

KM-471

A102D021

7.

If the pressure held by the cooling system pressure
tester falls below 80 kPa (11.6 psi), replace the
surge tank cap.
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COOLING SYSTEM DIAGNOSIS

Engine Overheats

Checks

Action

Check for a loss of the coolant.

Add the coolant.

Check for a weak coolant solution.

Confirm that the coolant solution is a 50/50 mixture of eth-
ylene glycol and water.

Check the front of the radiator for any dirt, leaves, or in-
sects.

Clean the front of the radiator.

Check for leakage from the hoses, the coolant pump, the
heater, the thermostat housing, the radiator, the core
plugs, or the head gasket.

Replace any damaged components.

Check for a faulty thermostat.

Replace a damaged thermostat.

Check for retarded ignition timing.

Perform an PCM/ECM code diagnosis. Confirm the integ-
rity of the timing belt.

Check for an improperly operating electric cooling fan.

Replace the electric cooling fan.

Check for radiator hoses that are plugged or rotted.

Replace any damaged radiator hoses.

Check for a faulty water pump.

Replace the faulty water pump.

Check for a faulty surge tank cap.

Replace the faulty surge tank cap.

Check for a cylinder head or an engine block that is
cracked or plugged.

Repair the damaged cylinder head or the damaged engine
block.

Loss of Coolant

Checks

Action

Check for a leak in the radiator.

Replace the damaged radiator.

Check for a leak in the following locations:

e Surge tank.
e Hose.

Replace the following parts, as needed:

e Surge tank.
e Hose

Check for loose or damaged radiator hoses, heater hoses,
and connections.

Reseat the hoses.
Replace the hoses or the clamps.

Check for leaks in the coolant pump seal.

Replace the coolant pump seal.

Check for leaks in the coolant pump gasket.

Replace the coolant pump gasket.

Check for an improper cylinder head torque.

Tighten the cylinder head bolts to specifications.
Replace the cylinder head gasket, if needed.

Check for leaks in the following locations:

Intake manifold.
Cylinder head gasket.
Cylinder block plug.
Heater core.

Radiator drain plug.

Repair or replace any components, as needed, to correct
the leak.

Engine Fails to Reach Normal Operating Temperature or Cool Air
from the Heater

Checks

Action

Check to determine if the thermostat is stuck open or is the
wrong type of thermostat.

Install a new thermostat of the correct type and heat range.

Check the coolant level to determine if it is below the MIN
mark on the surge tank.

Add sufficient coolant to raise the fluid to the specified
mark on the surge tank.
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COMPONENT LOCATOR

RADIATOR/FAN

B102D001

ok wn

Holder Transmission Fluid Pipe (Automatic Trans-
mission Only)

Upper Radiator Bumper

Radiator Bracket

Bolts

Radiator

Radiator Bumper

Spring Clamp
Upper Radiator Hose
Bolts

. Auxiliary Cooling Fan (Air Conditioning Only)
. Drain Cock

Main Cooling Fan
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COOLANT PUMP/THERMOSTAT (2.0L DOHC)

B102D002

PoONPE

O—-Ring Seal 5. Bolt
Thermostat 6. Coolant Pump
Thermostat Housing 7. Ring Seal
Bolt
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B102D003

B102D021

B102D004

MAINTENANCE AND REPAIR

On-Vehicle Service

DRAINING AND REFILLING THE
COOLING SYSTEM

CAUTION : Do not remove the surge tank cap while
the engine and the radiator are hot. Scalding fluid and
steam may be blown out under pressure.

1. Place a pan below the vehicle to catch the draining
coolant.
2. Remove the surge tank cap.

3. Unplug the drain plug.
CAUTION : Dispose of the used coolant to a used

coolant holding tank to be picked up with the used oil

for disposal. Never pour the used coolant down the

drain. Ethylene glycol antifreeze is an extremely toxic
chemical. Disposing of it into the sewer system or the
ground water can contaminate the local environment.

4. Catch the escaping fluid in a drain pan.

5. Remove all sludge and dirt from inside the surge
tank. Refer to "Surge Tank” in this section.

6. Plug the drain cock.

7. Add the clean water to the surge tank.

8. Fill the tank slowly so that the upper reservoir hose
remains above the water line. This allows the air
inside the cooling system to escape.

9. Start the engine.

10. Run the engine until the thermostat opens. When
both radiator hoses are hot to the touch, the ther-
mostat is open.

11. Stop the engine.
12. Repeat Steps 1 through 9 until the drained water is
clear and free of coolant and rust.

Notice : Never use an antifreeze mixture more concen-
trated than 60 percent antifreeze to 40 percent water. The
solution freezing point increases above this concentration.

13. Fill the cooling system through the surge tank with
a mixture of ethylene glycol antifreeze and water.
The mixture must be at least 50 percent antifreeze,
and not more than 60 percent antifreeze.

14. Fill the surge tank to the specified MAX mark on
the outside of the tank.
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B102D00sS

81020006

B102D007

THERMOSTAT

Removal Procedure

CAUTION : To prevent personal injury, do not remove

the surge tank cap while the engine and the radiator

are hot because the heat causes the system to remain

under pressure. Scalding fluid and steam may be

blown out under pressure.

1. Drain the coolant. Refer to "Draining and Refilling
the Cooling System” in this section.

2. Loosen the hose clamp on the upper radiator hose
at the thermostat housing.

3. Disconnect the upper radiator hose from the ther-
mostat housing.

4. Remove the mounting bolts that hold the thermo-
stat housing to the cylinder head.

5. Remove the thermostat housing from the cylinder
head.

6. Remove the O-ring seal from the thermostat hous-
ing.

7. Remove the thermostat from the thermostat hous-
ing by pressing the thermostat mounting flange
downward and then rotating the flange clockwise.

8. Inspect the valve seat for foreign matter that could
prevent the valve from sealing properly.

9. Inspect the thermostat for proper operation. Refer
to "Thermostat Test” in this section.

10. Clean the thermostat housing and the cylinder head
mating surfaces.
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B102D007

81020006

B102D00s

Installation Procedure

1.

S

Install the thermostat into the thermostat housing
by pressing the thermostat mounting flange down-
ward and then rotating the flange counterclockwise.
Rotate the thermostat mounting flange until it is
seated in the thermostat housing recesses.

Coat the sealing surface of a new O-ring seal with
Lubriplate®.

Install a new O-ring seal into the recess in the ther-
mostat housing.

Install the thermostat housing to the cylinder head.
Secure the thermostat housing to the cylinder head
with the mounting bolts.

Tighten
Tighten the thermostat housing mounting bolts (2.0L
DOHC) to 15 Nem (11 Ib—t).

Connect the upper radiator hose to the thermostat
housing.

Secure the upper radiator hose to the thermostat
housing with a hose clamp.

Refill the engine cooling system. Refer to "Draining
and Refilling the Cooling System” in this section.
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B102D008

81020009

B102D020

COOLANT PUMP

Removal Procedure

oo

Drain the engine cooling system to a level below
the thermostat housing. Refer to "Draining and Re-
filling the Cooling System” in this section.

Remove the timing belt. Refer toSection 1C, DOHC
Engine Mechanical.

Remove the timing belt tension roller retaining bolt.
Remove the timing belt tension roller.

Remove the coolant pump mounting bolts.
Remove the coolant pump from the engine block.
Remove the ring seal from the coolant pump.

Inspection Cleaning Procedure

1.

2.

3.

Inspect the coolant pump body for cracks and
leaks.

Inspect the coolant pump bearing for play or abnor-
mal noise.

Inspect the coolant pump pulley for excessive wear.
If the coolant pump is defective, replace the coolant
pump as a unit.

Clean the mating surfaces of the coolant pump and
the engine block.
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81020009

B102D008

81020010

Installation Procedure

Install a new ring seal to the coolant pump.

Coat the sealing surface of the ring seal with Lubri—
plate®.

Install the coolant pump to the engine block with
the flange aligned with the recess of the rear timing
belt cover.

Secure the coolant pump to the engine block with
the mounting bolts.

Tighten
Tighten the coolant pump mounting bolts (DOHC) to
20 Nem (15 Ib—t).

Install the timing belt tension roller to the oil pump
with the flange inserted into the recess of the oll
pump.

Install the timing belt tension roller bolt. Do not
tighten the bolt at this time.

Install the timing belt. Refer toSection 1C, DOHC
En-gine Mechanical.

Refill the engine cooling system. Refer to "Draining
and Refilling the Cooling System” in this section.

ELECTRIC COOLING FAN—- MAIN OR
AUXILIARY

Removal Procedure

PoNPE

Disconnect the negative battery cable.
Disconnect the cooling fan electrical connector.
Remove the fan shroud mounting bolts.

Lift the fan shroud assembly upward, and remove
the fan shroud assembly from the vehicle.
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B102D011

B8102D012

B102D022

5. Remove the fan blade from the fan shroud assem-
bly by removing the nut at the center of the fan hub.
6. Turn over the fan shroud assembly.

7. Remove the fan motor retaining screws.
8. Remove the fan motor from the shroud.

Installation Procedure

CAUTION : If a fan blade is bent or damaged in any
way, no attempt should be made to repair or reuse the
damaged part. A bent or damaged fan assembly must
be replaced with a new fan assembly. It is essential
that fan assemblies remain in proper balance. A fan
assembly that is not in proper balance can fail and fly
apart during use, creating extreme danger. Proper
balance cannot be assured on a fan assembly that
has been bent or damaged.

1. Install the fan motor to the shroud.
2. Secure the motor to the shroud with the retaining
screws.

Tighten
Tighten the fan motor retaining screws to 4 Nem (35
Ib—in).

3. Turn over the fan shroud assembly.
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B102D011

81020010

B102D013

4. Install the fan to the fan shroud assembly with the
single nut in the center of the fan hub.

Tighten
Tighten the fan motor nut to 3.2 Nem (28 lb—in).

5. Install the fan shroud assembly to the radiator.

Important : Be careful to seat the mounting post on the

fan shroud into the socket at the radiator left tank. Be sure

to slip the tab at the bottom edge of the shroud into the re-

taining clip near the center of the radiator.

6. Secure the shroud to the top of the radiator with the
mounting bolts.

Tighten
Tighten the fan assembly mounting bolts to 4 Nem (35
Ib—in).

7. Connect the cooling fan electrical connector.

8. Connect the negative battery cable.

SURGE TANK

Removal Procedure

CAUTION : To prevent personal injury, do not remove
the surge tank cap while the engine and the radiator
are hot, because the heat causes the system to re-
main under pressure. Scalding fluid and steam may
be blown out under pressure.

1. Drain the engine coolant to below the level of the
surge tank.

2. Loosen the return hose clamp and disconnect the
return hose from the top of the surge tank.

3. Loosen the throttle body hose clamp and discon-
nect the throttle body hose from the top of the
surge tank.

4. Loosen the feed hose clamp and disconnect the
feed hose from the bottom of the surge tank.
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B8102D014

B8102D014

B102D013

oo

Remove the surge tank attaching bolt.

Remove the surge tank from the support mount.
Clean the inside and the outside of the surge tank
and the surge tank cap with soap and water.
Rinse the surge tank and the cap thoroughly.

Installation Procedure

Install the surge tank to the support mount.
Secure the surge tank with the attaching bolt.

Tighten
Tighten the surge tank attaching bolt to 4 Nem (35
Ibin).

Connect the return hose and the throttle body hose
to the top of the surge tank.

Connect the feed hose to the bottom of the surge
tank.

Secure the return hose, the throttle body hose, and
the feed hose to the surge tank with the hose
clamps.

Fill the surge tank with the coolant to the center
ridge, or to the MAX mark.
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B102D015

B102D017

81020018

RADIATOR

Removal Procedure

=

Disconnect the negative battery cable.

2. Drain the engine cooling system. Refer to "Draining
and Refilling the Cooling System” in this section.

3.  Remove the main and the auxiliary cooling fans.
Refer to”Electric Cooling Fan — Main or Auxiliary” in
this section.

4. Remove the lower radiator hose clamp.

5. Disconnect the lower radiator hose from the radia-

tor.

Remove the upper radiator hose clamp.

7. Disconnect the upper radiator hose from the radia-

tor.

o

8. Remove the hose clamp from the surge tank hose
at the radiator.

9. Disconnect the surge tank hose from the radiator.

10. Disconnect the transaxle fluid cooler pipes from the
lower radiator tank, if equipped.

11. Remove the bolt and the transaxle pipe support
clamp from the radiator.

12. Remove the left upper radiator retaining bolt.

13. Remove the left upper radiator retaining bracket.

14. Remove the right upper radiator retaining bolt.

15. Remove the right upper radiator retaining bracket.
16. Remove the radiator from the vehicle.

Important : The radiator still contains a substantial
amount of coolant. Drain the remainder of the coolant from
the radiator into a drain pan.
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Installation Procedure
1.

Set the radiator into place in the vehicle with the
radiator bottom posts in the rubber shock bumpers

A1020012

REN

Position the radiator retainers in place.

Install the right upper radiator retainer bracket.
Install the right upper radiator retaining bolt.
Tighten

Tighten the right upper radiator retaining bolt to 4 Nem
(35 Ib—in).

81020018

Install the left upper radiator retainer bracket.

. Install the left upper radiator retaining bolt.
Tighten
(gt

Tighten the left upper radiator retaining bolt to 4 Nem
(35 Ib—in).

B102D017
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B102D015

B102DO18

B102DO18

10.
11.

12.

13.

14,

15.

Connect the transaxle cooler pipes to the lower ra-
diator tank, if equipped.

Install the transaxle pipe and support clamp to the
radiator with a bolt.

Connect the surge tank hose to the radiator.
Secure the surge tank hose with a hose clamp.
Connect the upper radiator hose and the lower ra-
diator hose to the radiator.

Secure each hose with a hose clamp.

Install the main and the auxiliary cooling fans. Refer
to "Electric Cooling Fan — Main or Auxiliary” in this
section.

Refill the engine cooling system. Refer to "Draining
and Refilling the Cooling System” in this section.
Connect the negative battery cable.

ENGINE COOLANT TEMPERATURE
SENSOR

Removal Procedure

1.
2.

3.

Disconnect the negative battery cable.

Drain the coolant to a level below the engine cool-
ant temperature sensor.

Disconnect the electrical connector from the engine
coolant temperature sensor.

Remove the temperature sensor from the exhaust
gas recirculation (EGR) valve mounting adapter.

Installation Procedure

1.

Install the engine coolant temperature sensor into
the threaded hole in the EGR valve mounting
adapter.

Tighten

Tighten the engine coolant temperature sensor (2.0L
DOHC) to 10 Nem (89 Ib—in).

Connect the electrical connector to the engine cool-
ant temperature sensor.

Refill the engine cooling system. Refer to "Draining
and Refilling the Cooling System” in this section.
Connect the negative battery cable.
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GENERAL DESCRIPTION
AND SYSTEM OPERATION

GENERAL DESCRIPTION

The cooling system maintains the engine temperature at
an efficient level during all engine operating conditions.
When the engine is cold, the cooling system cools the en-
gine slowly, or not at all. The slow cooling of the engine al-
lows the engine to warm up quickly.

The cooling system includes a radiator and recovery sub-
system, cooling fans, a thermostat and housing, a coolant
pump, and a coolant pump drive belt. The timing belt
drives the coolant pump.

All components must function properly in order for the
cooling system to operate. The coolant pump draws the
coolant from the radiator. The coolant then circulates
through water jackets in the engine block, the intake man-
ifold, and the cylinder head. When the coolant reaches the
operating temperature of the thermostat, the thermostat
opens. The coolant then goes back to the radiator where
it cools.

The system directs some coolant through the hoses to the
heater core. This provides for heating and defrosting. The
surge tank is connected to the radiator to recover the cool-
ant displaced by expansion from the high temperatures.
The surge tank maintains the correct coolant level.

The cooling system for this vehicle has no radiator cap or
filler neck. The coolant is added to the cooling system
through the surge tank.

RADIATOR

This vehicle has a lightweight tube—and—fin aluminum ra-
diator. Three models of radiators are available: small,
standard, and heavy duty. The three models vary only by
size (capacity). Plastic tanks are mounted on the right and
the left sides of the radiator core.

On vehicles equipped with automatic transaxles, the
transaxle fluid cooler lines run through the left radiator
tank.

A radiator drain cock is on the radiator. To drain the cooling
system, open the drain cock.

SURGE TANK

The surge tank is a transparent plastic reservoir, similar to
the windshield washer reservoir.

The surge tank is connected to the radiator by a hose and
to the engine cooling system by another hose. As the ve-
hicle is driven, the engine coolant heats and expands. The
portion of the engine coolant displaced by this expansion
flows from the radiator and the engine into the surge tank.
The air trapped in the radiator and the engine is degassed
into the surge tank.

When the engine stops, the engine coolant cools and con-
tracts. The displaced engine coolant is then drawn back
into the radiator and the engine. This keeps the radiator
filled with the coolant to the desired level at all times and
increases the cooling efficiency.

Maintain the coolant level between the MIN and the MAX
marks on the surge tank when the system is cold.

COOLANT PUMP

The belt—driven centrifugal coolant pump consists of an
impeller, a drive shaft, and a belt pulley. The coolant pump
is mounted on the front of the transverse—mounted en-
gine, and is driven by the timing belt.

The impeller is supported by a completely sealed bearing.

The coolant pump is serviced as an assembly and, there-
fore, cannot be disassembled.

THERMOSTAT

A wax pellet—type thermostat controls the flow of the en-
gine coolant through the engine cooling system. The ther-
mostat is mounted in the thermostat housing to the front
of the cylinder head.

The thermostat stops the flow of the engine coolant from
the engine to the radiator in order to provide faster warm—
up, and to regulate the coolant temperature. The thermo-
stat remains closed while the engine coolant is cold, pre-
venting circulation of the engine coolant through the
radiator. At this point, the engine coolant is allowed to cir-
culate only throughout the heater core to warm it quickly
and evenly.

As the engine warms, the thermostat opens. This allows
the engine coolant to flow through the radiator, where the
heat is dissipated through the radiator. This opening and
closing of the thermostat permits enough engine coolant
to enter the radiator to keep the engine within proper en-
gine temperature operating limits.

The wax pellet in the thermostat is hermetically sealed in
a metal case. The wax element of the thermostat expands
when it is heated and contracts when it is cooled.

As the vehicle is driven and the engine warms, the engine
coolant temperature increases. When the engine coolant
reaches a specified temperature, the wax pellet element
in the thermostat expands and exerts pressure against the
metal case, forcing the valve open. This allows the engine
coolant to flow through the engine cooling system and cool
the engine.

As the wax pellet cools, the contraction allows a spring to
close the valve.

The thermostat begins to open at 87°C (189°F) and is fully
open at 102°C (216°F). The thermostat closes at 86°C
(187°F).

ELECTRIC COOLING FAN

CAUTION : Keep hands, tools, and clothing away
from the engine cooling fans to help prevent personal
injury. This fan is electric and can turn on whether or
not the engine is running.
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CAUTION : If a fan blade is bent or damaged in any
way, no attempt should be made to repair or reuse the
damaged part. A bent or damaged fan assembly
should always be replaced with a new one. Failure to
do so can result in personal injury.

The cooling fans are mounted behind the radiator in the
engine compartment. The electric cooling fans increase
the flow of air across the radiator fins and across the con-
denser on air conditioned (A/C) equipped vehicles. This
helps to speed cooling when the vehicle is at idle or moving
at low speeds.

The main fan size is 300 mm (11.8 inches) in diameter with
five blades to aid the air flow through the radiator and the
condenser. An electric motor attached to the radiator sup-
port drives the fan.

A/C models have two fans — the main fan and the auxiliary
fan. The auxiliary fan is 300 mm (11.8 inches) in diameter.

A/C Off or Non—A/C Model

e The cooling fans are actuated by the powertrain
control module (PCM)/engine control module
(ECM) using a low—speed cooling fan relay and a
high—speed cooling fan relay. On A/C—equipped
vehicles, a series/parallel cooling fan relay is also
used.

e The PCM/ECM will turn the cooling fans on at low
speed when the coolant temperature reaches 93°C
(199°F) and at high speed when the coolant tem-
perature reaches 97°C (207°F).

e The PCM/ECM will change the cooling fans from
high speed to low speed at 94°C (201°F) and will
turn the cooling fans off at 90°C (194°F).

A/C ON

e The PCM/ECM will turn the cooling fans on at low
speed when the A/C system is on. The PCM/ECM
will change to high speed when the coolant temper-
ature reaches 115°C (239°F) or the high side A/C
pressure reaches 1 882 kPa (273 psi).

e The cooling fans will return to low speed when the
coolant temperature reaches 112°C (234°F) and
the high side A/C pressure reaches 1 448 kPa (210

psi).
COOLANT TEMPERATURE SENSOR

The coolant temperature sensor (CTS) uses a thermistor
to control the signal voltage to the powertrain control mod-
ule (PCM)/engine control module (ECM).

ENGINE COOLANT TEMPERATURE
SENSOR

The engine coolant temperature sensor controls the nstru-
ment panel temperature indicator. The engine coolant
temperature sensor is located on the intakemanifold near
the throttle body on an SOHC engine, and on the cylinder
head under the intake manifold on a DOHC engine.

ENGINE BLOCK HEATER

The vehicle is designed to accept an engine block heater
that helps to warm the engine and to improve starting in
cold weather. It also can help to reduce fuel consumption
while a cold engine warms up.

The engine block heater is located under the intake man-
ifold and uses an existing expansion plug for installation.

Contact your Daewoo Dealer for further information or
installation.
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ENGINE CONTROLS

CAUTION : Disconnect the negative battery cable before removing or installing any electrical unit or when a tool
or equipment could easily come in contact with exposed electrical terminals. Disconnecting this cable will help
prevent personal injury and damage to the vehicle. The ignition must also be in LOCK unless otherwise noted.
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MULTIPLE PCM/ECM INFORMATION SENSOR
DTCS SET .ottt 1F-33
ENGINE CRANKS BUT WILL NOT RUN .... 1F-38
NO MALFUNCTION INDICATOR LAMP . .... 1F-45

MALFUNCTION INDICATOR LAMP ON STEADY 1F-
48

FUEL SYSTEM DIAGNOSIS . .............. 1F-50
FUEL PUMP RELAY CIRCUIT CHECK . .. ... 1F-53
IGNITION 1 RELAY CIRCUIT CHECK . ...... 1F-56

MANIFOLD ABSOLUTE PRESSURE CHECK 1F-58

PARK/NEUTRAL POSITION SWITCH ....... 1F-60
IDLE AIR CONTROL SYSTEM CHECK ..... 1F-61
IGNITION SYSTEM CHECK ............... 1F-64
ENGINE COOLING FAN CIRCUIT CHECK - WITH
AlC 1F-68
DATA LINK CONNECTOR DIAGNOSIS ..... 1F-75
FUEL INJECTOR BALANCE TEST ......... 1F-78
EVAP CONTROL SYSTEM DIAGNOSIS .... 1F-79
TROUBLE CODE DIAGNOSIS . .............. 1F-82
CLEARING TROUBLE CODES ............ 1F-82
DIAGNOSTIC TROUBLE CODES .......... 1F-82
DTC P0106 MANIFOLD ABSOLUTE PRESSURE
RATIONALITY ..o 1F-85
DTC P0107 MANIFOLD ABSOLUTE PRESSURE
LOW VOLTAGE . ....... ..., 1F-87
DTC P0108 MANIFOLD ABSOLUTE PRESSURE
HIGH VOLTAGE . ......... ... ... ... ..... 1F-90
DTC P0112 INTAKE AIR TEMPERATURE LOW
VOLTAGE ... ... 1F-93
DTC P0113 INTAKE AIR TEMPERATURE HIGH
VOLTAGE ... ... 1F-95
DTC P0117 ENGINE COOLANT TEMPERATURE
LOW VOLTAGE . ....... ..., 1F-98
DTC P0118 ENGINE COOLANT TEMPERATURE
HIGH VOLTAGE .......... ... ... ... ..., 1F-100
DTC P0121 THROTTLE POSITION SENSOR
RATIONALITY ..o 1F-103
DTC P0122 THROTTLE POSITION SENSOR LOW
VOLTAGE ... ... 1F-106
DTC P0123 THROTTLE POSITION SENSOR HIGH
VOLTAGE ... ... 1F-109

DTC P0125 ENGINE COOLANT TEMPERATURE
INSUFFICIENT FOR CLOSED LOOP FUEL
CONTROL ... 1F-112

DTC P0131 O2 BANK 1 SENSOR 1 LOW VOLTAGE
1F-115

DTC P0132 O2 BANK 1 SENSOR 1 HIGH VOLTAGE
1F-118
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DTC P0133 O2 BANK 1 SENSOR 1 SLOW
RESPONSE . ........ .. ... it 1F-121

DTC P0134 O2 BANK 1 SENSOR 1 NO ACTIVITY 1F
-125

DTC P0137 O2 BANK 1 SENSOR 2 LOW VOLTAGE
1F-128

DTC P0138 O2 BANK 1 SENSOR 2 HIGH VOLTAGE
1F-131

DTC P0140 O2 BANK 1 SENSOR 2 NO ACTIVITY 1F
-134

DTC P0141 O2 BANK 1 SENSOR 2 HEATER 1F-137
DTC P0171 BANK 1 SYSTEM TOO LEAN .. 1F-140
DTC P0172 BANK 1 SYSTEM TOO RICH .. 1F-144
DTC P0201 INJECTOR 1 CIRCUIT FAULT . 1F-148
DTC P0202 INJECTOR 2 CIRCUIT FAULT . 1F-151
DTC P0203 INJECTOR 3 CIRCUIT FAULT . 1F-154
DTC P0204 INJECTOR 4 CIRCUIT FAULT . 1F-157
DTC P0300 MULTIPLE CYLINDER MISFIRE

DETECTED . ... 1F-160
DTC P0301 CYLINDER 1 MISFIRE . ....... 1F-165
DTC P0302 CYLINDER 2 MISFIRE . ....... 1F-169
DTC P0303 CYLINDER 3 MISFIRE . ....... 1F-173
DTC P0304 CYLINDER 4 MISFIRE . ....... 1F-177
DTC P0325 KNOCK SENSOR SNEF INTERNAL

MALFUNCTION . ....... .. ...t 1F-181

DTC P0327 KNOCK SENSOR CIRCUIT FAULT 1F-1
83

DTC P0336 58X CRANK POSITION
EXTRA/MISSING PULSES ............. 1F-186

DTC P0337 58X CRANK POSITION NO SIGNAL 1F-
189

DTC P0341 CAM RATIONALITY .......... 1F-192
DTC P0342 CAM POSITION NO SIGNAL .. 1F-195

DTC P0351 IGNITION CONTROL A CIRCUIT FAULT
1F-198

DTC P0352 IGNITION CONTROL B CIRCUIT FAULT
1F-200

DTC P0401 EXHAUST GAS RECIRCULATION

INSUFFICIENT FLOW ................. 1F-202
DTC P0402 EXHAUST GAS RECIRCULATION
EXCESSIVE FLOW . ................... 1F-204
DTC P0404 EXHAUST GAS RECIRCULATION
OPEN VALVE POSITION ERROR ....... 1F-208
DTC P0405 EXHAUST GAS RECIRCULATION
PINTLE POSITION LOW VOLTAGE . ..... 1F-212
DTC P0406 EXHAUST GAS RECIRCULATION
PINTLE POSITION HIGH VOLTAGE ..... 1F-216

DTC P0420 CATALYST BANK 1 LOW EFFICIENCY 1
F-220

DTC P0440 EVAPORATIVE EMISSION SYSTEM
LARGE LEAK/LOW TANK VACUUM . . ... 1F-222

DTC P0442 EVAPORATIVE EMISSION SYSTEM
SMALL LEAK . ... .. 1F-227

DTC P0443 EVAPORATIVE EMISSION SYSTEM
PURGE CONTROL CIRCUIT . ........... 1F-231

DTC P0446 EVAPORATIVE EMISSION SYSTEM
VENT CONTROL MALFUNCTION ....... 1F-234

DTC P0449 EVAPORATIVE EMISSION SYSTEM
VENT SOLENOID CIRCUIT FAULT ...... 1F-237

DTC P0452 FUEL TANK PRESSURE SENSOR LOW
VOLTAGE ... ... 1F-240

DTC P0453 FUEL TANK PRESSURE SENSOR
HIGH VOLTAGE .......... ... ... ... ..., 1F-243

DTC P0461 FUEL LEVEL RATIONALITY ... 1F-246
DTC P0462 FUEL LEVEL LOW VOLTAGE .. 1F-249
DTC P0463 FUEL LEVEL HIGH VOLTAGE . 1F-252

DTC P0480 COOLING FAN RELAY A FAN
CONTROL CIRCUIT FAULT (WITH A/C) .. 1F-252

DTC P0481 COOLING FAN RELAY B FAN
CONTROL CIRCUIT FAULT (WITH A/C) .. 1F-258

DTC P0502 VEHICLE SPEED (ENGINE SIDE) NO
SIGNAL ... 1F-261

DTC P0506 IDLE SPEED RPM LOWER THAN
DESIRED IDLE SPEED ................ 1F-264

DTC P0507 IDLE SPEED RPM HIGHER THAN
DESIRED IDLE SPEED ................ 1F-267

DTC P0532 A/C PRESSURE SENSOR LOW 1F-270
DTC P0533 A/C PRESSURE SENSOR HIGH 1F-273
DTC P0562 SYSTEM VOLTAGE (ENGINE SIDE)

TOO LOW ... 1F-276
DTC P0563 SYSTEM VOLTAGE (ENGINE SIDE)
TOOHIGH . ... 1F-279
DTC P0601 PCM/ECM (ENGINE SIDE) CHECKSUM
FAULT ... 1F-282
DTC P1106 MANIFOLD ABSOLUTE PRESSURE
INTERMITTENT HIGH VOLTAGE . ....... 1F-283
DTC P1107 MANIFOLD ABSOLUTE PRESSURE
INTERMITTENT LOW VOLTAGE ........ 1F-285
DTC P1109 VARIABLE GEOMETRY INDUCTION
SOLENOID ELECTRICAL FAULT ........ 1F-287
DTC P1111 INTAKE AIR TEMPERATURE
INTERMITTENT HIGH VOLTAGE . ....... 1F-290
DTC P1112 INTAKE AIR TEMPERATURE
INTERMITTENT LOW VOLTAGE ........ 1F-293
DTC P1114 ENGINE COOLANT TEMPERATURE
INTERMITTENT LOW VOLTAGE ........ 1F-295
DTC P1115 ENGINE COOLANT TEMPERATURE
INTERMITTENT HIGH VOLTAGE . ....... 1F-297
DTC P1121 THROTTLE POSITION SENSOR
INTERMITTENT HIGH VOLTAGE . ....... 1F-300
DTC P1122 THROTTLE POSITION SENSOR
INTERMITTENT LOW VOLTAGE ........ 1F-302
DTC P1133 O2 BANK 1 SENSOR 1 TOO FEW
TRANSITIONS . ... ... 1F-304
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DTC P1134 O2 BANK 1 SENSOR 1 TRANSITION

RATIO . .. 1F-308
DTC P1171 FUEL SUPPLY SYSTEM LEAN DURING
POWERENRICH ...................... 1F-311
DTC P1336 58X CRANK POSITION TOOTH ERROR
NOT LEARNED ........... ...t 1F-313
DTC P1380 ABS ROUGH ROAD ROUGH ROAD
DATAINVALID ...... ... .. .. ...t 1F-315
DTC P1381 ABS ROUGH ROAD SERIAL DATA
FAULT ... 1F-317
DTC P1391 G SENSOR ROUGH ROAD
RATIONALITY ..o 1F-319
DTC P1392 G SENSOR ROUGH ROAD LOW
VOLTAGE ... ... 1F-322
DTC P1393 G SENSOR ROUGH ROAD HIGH
VOLTAGE ... ... 1F-325
DTC P1404 EXHAUST GAS RECIRCULATION
CLOSED VALVE PINTLE ERROR ....... 1F-328
DTC P1441 EVAPORATIVE EMISSION
CONTINUOUS PURGE FLOW .......... 1F-331
DTC P1508 IDLE AIR CONTROL COUNTS TOO
LOW 1F-334
DTC P1509 IDLE AIR CONTROL COUNTS TOO
HIGH . .. 1F-337

DTC P1546 A/C CLUTCH OUTPUT CIRCUIT FAULT
1F-340

DTC P1618 PCM/ECM INTERNAL SPI
COMMUNICATION ... ... ..ot 1F-343

DTC P1625 PCM/ECM INTERNAL SYSTEM RESET
1F-344

DTC P1626 PCM/ECM COMMON ANTI-THEFT
ERROR NO PASSWORD ............... 1F-345

DTC P1627 PCM/ECM A/D CONVERSION ERROR 1
F-348

DTC P1631 PCM/ECM COMMON ANTI-THEFT

ERROR INCORRECT PASSWORD ...... 1F-349
DTC P1635 PCM/ECM 5 VOLT REFERENCE LINE
LOW 1F-351

DTC P1640 ODM INTERNAL SPI COMMUNICATION
1F-354

SYMPTOM DIAGNOSIS ................... 1F-357
IMPORTANT PRELIMINARY CHECKS ..... 1F-357
INTERMITTENTS ....ooiiiiiin. .. 1F-357
HARD START . ...oiiiiiieeeeaaaa .. 1F-359
SURGES OR CHUGGLES ................ 1F-361
LACK OF POWER, SLUGGISHNESS, OR

SPONGINESS ..., 1F-364
DETONATION/SPARK KNOCK . ........... 1F-365
HESITATION, SAG, STUMBLE . ........... 1F-367
CUTS OUT, MISSES . ......coeeeee... 1F-368

POOR FUEL ECONOMY ................. 1F-370

ROUGH, UNSTABLE, OR INCORRECT IDLE,

STALLING ..o 1F-371
EXCESSIVE EXHAUST EMISSIONS OR ODORS 1F
—374
DIESELING, RUN-ON . .................. 1F-375
BACKFIRE .......oouiiiiiiiiaiin., 1F-376
MAINTENANCE AND REPAIR ............. 1F-377
ON—-VEHICLE SERVICE ................... 1F-377
FUEL TANK ..ottt 1F-377
FUELPUMP ... ..., 1F-379
FUEL TANK PRESSURE SENSOR ........ 1F-380
FUEL FILTER . ..oovi i 1F-381
FUEL RAIL AND INJECTORS . ............ 1F-382
FUEL PRESSURE REGULATOR .......... 1F-384

85

THROTTLE POSITION SENSOR . ......... 1F-386
THROTTLE BODY . ...t 1F-386
OXYGEN SENSOR . ..., 1F-389
HEATED OXYGEN SENSOR . ............ 1F-389
INTAKE AIR TEMPERATURE SENSOR .... 1F-391
IDLE AIR CONTROL VALVE .............. 1F-391

MANIFOLD ABSOLUTE PRESSURE SENSOR1F-39
2

EXHAUST GAS RECIRCULATION VALVE .. 1F-394
GSENSOR ... . 1F-394
EVAPORATIVE EMISSION CANISTER .... 1F-395
EVAPORATIVE EMISSION CANISTER PURGE

SOLENOID ... 1F-396
CRANKSHAFT POSITION SENSOR . ....... 1F-396
CAMSHAFT POSITION SENSOR ......... 1F-398
POWERTRAIN CONTROL MODULE/ENGINE

CONTROL MODULE . .................. 1F-399

ELECTRONIC IGNITION SYSTEM IGNITION COIL 1
F-400

FUEL CUTOFF SWITCH ................. 1F-401
KNOCK SENSOR ..., 1F-402
GENERAL DESCRIPTION AND SYSTEM
OPERATION . ..., 1F-404
IGNITION SYSTEM OPERATION ......... 1F-404

ELECTRONIC IGNITION SYSTEM IGNITION COIL 1
F-404

CRANKSHAFT POSITION SENSOR . ....... 1F-404
CAMSHAFT POSITION SENSOR ......... 1F-404
IDLE AIR SYSTEM OPERATION .......... 1F-404

FUEL CONTROL SYSTEM OPERATION ... 1F-404

EVAPORATIVE EMISSION CONTROL SYSTEM
OPERATION . ... . 1F-405

EVAPORATIVE EMISSION CANISTER .... 1F-406
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POSITIVE CRANKCASE VENTILATION SYSTEM
OPERATION . ... . 1F-406

ENGINE COOLANT TEMPERATURE SENSOR 1F-4
06

THROTTLE POSITION SENSOR . ......... 1F-406
CATALYST MONITOR OXYGEN SENSOR . 1F-406
EXHAUST GAS RECIRCULATION VALVE .. 1F-407
INTAKE AIR TEMPERATURE SENSOR . ... 1F-407
IDLE AIR CONTROL VALVE .............. 1F-407

MANIFOLD ABSOLUTE PRESSURE SENSOR 1F-40
8

POWERTRAIN CONTROL MODULE/ENGINE
CONTROL MODULE . .................. 1F-408

FUELINJECTOR ..., 1F-408

KNOCK SENSOR . ... 1F-408
GSENSOR ... . 1F-409
FUEL CUTOFF SWITCH ................. 1F-409
STRATEGY-BASED DIAGNOSTICS ...... 1F-409
OBD Il SERVICEABILITY ISSUES . ........ 1F-409
SERIAL DATA COMMUNICATIONS . ....... 1F-410
ON-BOARD DIAGNOSTIC (OBD II) ....... 1F-411
COMPREHENSIVE COMPONENT MONITOR
DIAGNOSTIC OPERATION ............. 1F-411
COMMON OBDIITERMS ................ 1F-412
DTCTYPES ... .. 1F-413

READING DIAGNOSTIC TROUBLE CODES 1F-413
PRIMARY SYSTEM-BASED DIAGNOSTICS 1F-415

SPECIFICATIONS

ENGINE DATA DISPLAY TABLES

Engine Data Display

At idle / Upper Radiator / Closed Throttle / Park or Neutral / Closed loop / Acc. OFF

Scan Tool Parameter Units Displayed Typical Data Value
Engine Speed RPM +100 rpm from the Desired rpm
Desired Idle Speed RPM PCM/ECM Idle Command (Varies
with the calibration)
Engine Coolant Temperature C-F 85°-115°C(185°-239°F) (Varies
with the coolant temperature)
Intake Air Temperature C-F 10°-80°C(50°-176°F) (Varies with
the coolant temperature)
Throttle Position Angle % 0% (up to 100% at wide open
throttle)
Throttle Position Sensor Volts 0.200-0.900 v (up to 5.0 at wide
open throttle)
MAP kPa 25-35 kPa
BARO kPa 65-100 kPa (varies with altitude and
with the BARO pressure)
EGR Actual Position % 0
EGR Desired Position % 0%
EGR Feedback Volt -
IAC Position Counts 5-60
Cam Speed Activity Counts 0-255
Ignition Voltage Volts 12.0-15.0
Engine Run Time Seconds Varies (since start up)
BPW Bank 1 mS 0-999.9
Air Fuel Ratio Ratio 14.6:1 (Varies)
Spark Degrees Varies
Knock Retard Degrees Varies
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Scan Tool Parameter

Units Displayed

Typical Data Value

Knock Active Counter Counts 0-255
Knock Present Yes/No No
Calculated Load % 0-100
Vehicle Speed mph 0
Air Condition Pressure Volt 0-5
Oxygen Bank 1 Sensor 1 mvV 0-1000 and varying
Oxygen Bank 1 Sensor 2 mvV 0-1000 and varying
Decel Fuel Mode Yes/No -
Power Enrichment Mode Yes/No -
Closed Loop Yes/No Yes
Loop Status Close/Open Close
Hot Loop Open Yes/No -
Rich/Lean Bank 1 Rich/Lean -
Short Term Fuel Trim % —100 to 100 (Varies)
Long Term Fuel Trim % —100 to 100 (Varies)
EVAP Purge Solenoid % 0-100
EVAP Vent Solenoid On/Off -
IAC Base Position Counts -
Fuel Trim Cell Cell Number 18-12 at idle (Varies with the air
flow, RPM, P/N, and A/C)
Calculated Air Flow g/sec Varies
Weak Cylinder -
Rough Road Sensor Volt
5 Volt Reference Volt
Throttle at Idle Yes/No -
Power Steering Cramp Yes/No -
Air Conditioning Request On/Off OFF
Air Conditioning Clutch On/Off OFF (On with the A/C request)
Fuel Pump On/Off ON
Malfunction Indicator Lamp On/Off -
Upshift Lamp On/Off -
Low Fuel Lamp On/Off -
Hot Open Loop Lamp On/Off -
Variable Gate Intake Long/Short Long
Fuel Trim Learned On/Off -
Fan 1 On/Off OFF (Varies with fan request)
Fan 2 On/Off OFF (Varies with fan request)
Park/Neutral Yes/No Yes
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EVAP Data Display

At idle / Upper Radiator / Closed Throttle / Park or Neutral / Closed loop / Acc. OFF

Scan Tool Parameter

Units Displayed

Typical Data

Engine Speed RPM +100 rpm from the Desired rpm
Ignition Voltage Volts 12.0-15.0
Engine Coolant Temperature C-F 85°-115°C (185°-239°F) (Varies
with the coolant temperature)
Start Up Coolant Temperature C-F 4°-34°C (39°—93°F) Varies with
underhood temperature when start-
ing
Intake Air Temperature C-F 10°-80°C Varies with underhood
temperature
Start Up Intake Air Temperature C-F 12° —42°C (54° — 108°F) Varies
with underhood temperature when
starting
Engine Run Time Seconds Varies (Since start up)
Fuel Level Sensor Volt 0.4-4.5
Fuel Gauge On/Off On
EVAP Purge Solenoid % 0-100
EVAP Vent Solenoid On/Off Off

EVAP Tank Vacuum

Inches of H20

Depends on Pressure / Vacuum

Throttle Position Angle

%

0% (up to 100% at wide open
throttle)

Throttle Position Sensor Volts 0.200-0.900 v (up to 5.0 at wide
open throttle)
IAC Position Counts 5-60
BPW Bank 1 mS 0-999.9
Air Fuel Ratio Ratio 14.6:1 (Varies)
Spark Degrees Varies
MAP kPa 25-35 kPa
BARO kPa 65-100 kPa (varies with altitude and
with the BARO pressure)
Calculated Load % 0-100
Vehicle Speed mph 0
Oxygen Sensor Bank 1 Sensor 1 mV 0—1000 and varying
Oxygen Sensor Bank 1 Sensor 2 mV 0-1000 and varying
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EGR Data Display

At idle / Upper Radiator / Closed Throttle / Park or Neutral / Closed loop / Acc. OFF

Scan Tool Parameter

Units Displayed

Typical Data

Engine Speed RPM +100 rpm from the Desired rpm
Ignition Voltage Volts 12.0-15.0
IAC Position Counts 5-60
Engine Coolant Temperature C-F 85°-115°C(185°—239°F) Varies with
the coolant temperature
Throttle Position Angle % 0% (up to 100% at wide open
throttle)
Throttle Position Sensor Volts 0.200-0.900v (up to 5.0 at wide
open throttle)
EGR Actual Position % 0%
EGR Desired Position % 0%
EGR Feedback Volt
EGR Closed Pintle Position Counts -
EGR Trip Sample Count Counts 0
EGR EWMA Threshold Counts(signed)
EGR EWMA Counts(signed)
EGR Pintle Position Error Counts(signed)
Engine Run Time Seconds Varies (Since start up)
BPW Bank 1 mS 0-999.9
Air Fuel Ratio Ratio 14.6:1 (Varies)
Spark Degrees Varies
MAP kPa 25-35 kPa
BARO kPa 65-100 kPa (varies with altitude and

with the BARO pressure)

Calculated Load

%

0-100

Vehicle Speed

mph

0
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Oxygen Sensor Data Display

At idle / Upper Radiator / Closed Throttle / Park or Neutral / Closed loop / Acc. OFF

Scan Tool Parameter

Units Displayed

Typical Data

Engine Speed RPM +100 rpm from the Desired rpm
Engine Run Time Seconds Varies (Since start up)
Loop Status Open/Closed Closed
02S Bank 1 Sensor 1 mV 0-1132
02S Bank 1 Sensor 1 Not Ready, Ready Ready
Rich/Lean Bank 1 Lean, Rich -
Injector Pulse Bank 1 mS Varies
Start Up Coolant Temperature C-F 4°-34°C (39°—93°F) Varies with the
underhood temperature when start-
ing
Engine Coolant Temperature C-F 85°-115°C (185°—239°F) Varies
with the coolant temperature
Start Up Intake Air Temperature C-F 12°-42°C (54°-108°F) Varies with
the underhood temperature when
starting
Intake Air Temperature C-F Varies with the underhood tempera-
ture
02S Time to Activity Bank 1 Sensor | Seconds Varies
1
Short Term FT Bank 1 % —100 to 100 (Varies)
Long Term FT Bank 1 % —100 to 100 (Varies)
TP Angle % 0% (up to 100% at wide open
throttle)
Calculated Air Flow g/sec Varies
MAP kPa 25-35 kPa
EVAP Purge PWM % 0-100
Ignition 1 Volts 12.0-15.0
Air Fuel Ratio Ratio 14.6:1 (Varies)
Decel Fuel Mode Inactive/Active -
Power Enrichment Inactive/Active -
02S Warm Up Time Bank 1 — Senor | Seconds Varies
1
HO2S Bank 1 Sensor 2 mvV 0-1000 and varying
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Misfire Data Display

At idle / Upper Radiator / Closed Throttle / Park or Neutral / Closed loop / Acc. OFF

Scan Tool Parameter

Units Displayed

Typical Data

Misfire Current #1

0-255 counts

0 (increase with a misfire)

Misfire History #1

0-255 counts

0 (increase with a misfire)

Misfire Current #2

0-255 counts

0 (increase with a misfire)

Misfire History #2

0-255 counts

0 (increase with a misfire)

Misfire Current #3

0-255 counts

0 (increase with a misfire)

Misfire History #3

0-255 counts

0 (increase with a misfire)

Misfire Current #4

0-255 counts

0 (increase with a misfire)

Misfire History #4

0-255 counts

0 (increase with a misfire)

Misfire Failures First Fail

0-255 counts

0 (increase with a misfire)

Misfire Passes First Fail

0-255 counts

0 (increase with a misfire)

Total Misfire Current Count

0-255 counts

0 (increase with a misfire)

Weak Cylinder

Engine Speed RPM +100 rpm from the Desired RPM
TP Angle % 0% (up to 100% at wide open
throttle)
Calculated Load % 0-100
Engine Coolant Temperature CeF 85°-115°C(185°—239°F) Varies with
the coolant temperature
Intake Air Temperature CeF 10°-80°C(50°-176°F) Varies with
the underhood temperature
Cam Active Counter Counts 0-255
Spark Advance Degrees Varies
G Sensor Volts -
EGR Desired Position % 0%
EGR Actual Position % 0%
MAP kPa 25-35 kPa
Vehicle Speed mph 0
Air Conditioning Request On/Off Off
Air Conditioning Clutch On/Off Off
Knock Active Counter Counts 0-255
Knock Retard Degrees Varies
Decel Fuel Mode Yes/No -
Power Enrichment Mode Yes/No -
Injector Pulse Bank 1 mS Varies
02S Bank 1 Sensor 1 mvV 0-1000 and varying
HO2S Bank 1 Sensor 2 mvV 0-1000 and varying

Short Term FT Bank 1

%

—100 to 100 (Varies)

Long Term FT Bank 1

%

—100 to 100 (Varies)
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TEC Display Table

At idle / Upper Radiator / Closed Throttle / Park or Neutral / Closed loop / Acc. OFF

Scan Tool Parameter Units Displayed Typical Data
Engine Speed RPM +100 rpm from the Desired RPM
TP Angle % 0 (up to 100% at wide open throttle)
Engine Coolant Temperature CF 85°-115°C (185°-239°F) Varies
with the coolant temperature
Intake Air Temperature C.F 10°-80°C(50°-176°F) Varies with
the underhood temperature
Cam Active Counter Counts 0-255
Spark Degrees Varies
MAP kPa 25-35 kPa
Vehicle Speed mph 0
Decel Fuel Mode Yes/No -
Power Enrichment Mode Yes/No -
Injector Pulse Bank 1 mS Varies
Crank Error Latched Yes/No -
Sum Out Of Range Yes/No -
Opposing Factor Out Of Range Yes/No -
Factor Out Of Range Yes/No -
Enable Criteria Not Met Yes/No -
Cat Damaging Misfire Yes/No -
Test is Running Yes/No -
Learned This Key Cycle Yes/No -
Attempts to Learn Counts

ENGINE DATA DISPLAY TABLE
DEFINITIONS

PCM/ECM Data Description

The following information will assist in diagnosing emis-
sion or driveability problems. A first technician can view
the displays while the vehicle is being driven by second
technician. Refer to Powertrain On—Board Diagnostic
(OBD Il) System Check for additional information.

A/C Clutch

The A/C Relay represents the commanded state of the
A/C clutch control relay. The A/C clutch should be en-
gaged when the scan tool displays ON.

A/C Pressure

The A/C High Side displays the pressure value of the A/C
refrigerant pressure sensor. The A/C High Side helps to
diagnose the diagnostic trouble code (DTC) P0533.

A/C Request

The A/C Request represents whether the air conditioning
is being requested from the HVAC selector. The input is re-
ceived by the instrument panel cluster and then sent over
universal asynchronous receiver transmitter (UART) seri-
al data to the powertrain control module (PCM)/engine
control module (ECM) and finally to the scan tool over
class 2 serial data.

Air Fuel Ratio

The Air Fuel Ration indicates the air to fuel ratio based on
the Oxygen Sensor (O2S 1) inputs. The PCM/ECM uses
the fuel trims to adjust fueling in order to attempt to main-
tain an air fuel ratio of 14.7:1.

BARO

The Barometric Pressure (BARO) sensor measures the
change in the intake manifold pressure which results from
altitude changes. This value is updated at ignition ON and
also at Wide Open Throttle (WOT).
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BPW Bank 1

Indicates the base Pulse Width Modulation (PWM) or ON
time of the indicated cylinder injector in milliseconds.
When the engine load is increased, the injector pulse width
will increase.

Calculated Air Flow

The calculated air flow is a calculation based on manifold
absolute pressure. The calculation is used in several diag-
nostics to determine when to run the diagnostics.

Calculated Load

Indicates engine load based on Manifold Absolute Pres-
sure (MAP). The higher the percentage, the more load the
engine is under.

Camshaft Activity Counter

The Camshaft Position (CMP) activity counter displays
the activity sent to the PCM/ECM from the CMP sensor.
The counter will continually increment while the engine is
running. The CMP activity counter is helpful in diagnosing
DTC P0342.

Desired Idle

The PCM/ECM commands the idle speed. The PCM/ECM
compensates for various engine loads in order to maintain
the desired idle speed. The actual engine speed should re-
main close to the desired idle under the various engine
loads with the engine idling.

Engine Coolant Temperature

The Engine Coolant Temperature (ECT) sensor sends en-
gine temperature information to the PCM/ECM. The PCM/
ECM supplies 5 volts to the engine coolant temperature
sensor circuit. The sensor is a thermistor which changes
internal resistance as temperature changes. When the
sensor is cold (internal resistance high), the PCM/ECM
monitors a high voltage which it interprets as a cold en-
gine. As the sensor warms (internal resistance de-
creases), the voltage signal will decrease and the PCM/
ECM will interpret the lower voltage as a warm engine.

EGR Desired Position

The desired exhaust gas recirculation (EGR) position is
the commanded EGR position. The PCM/ECM calculates
the desired EGR position. The higher the percentage, the
longer the PCM/ECM is commanding the EGR valve ON.

Engine Run Time

The engine run time is a measure of how long the engine
has been running. When the engine stops running, the tim-
er resets to zero.

Engine Speed
Engine Speed is computed by the PCM/ECM from the fuel

control reference input. It should remain close to desired
idle under the various engine loads with the engine idling.

EVAP Purge

The Evaporative (EVAP) Emission purge valve solenoid is
a proportional signal used in order to control the EVAP
canister purge function. At 0% the valve is commanded
fully closed. 100% implies that the valve is fully open.

EVAP Purge Solenoid

When energized, the EVAP Emission Canister Purge So-
lenoid allows the fuel vapor to flow from the EVAP Canister
to the engine. The EVAP Emission Canister Purge Sole-
noid is normally closed. The EVAP Emission Canister
Purge Solenoid is pulse width modulated by the PCM/
ECM. The EVAP Emission Canister Purge Solenoid reads
0% when closed and 100% when fully opened.

EVAP Vent Solenoid

The EVAP Emission Vent Solenoid allows fresh outside air
to the EVAP Emission Canister during purge mode. The
EVAP Emission Vent Solenoid allows the diagnostic to pull
a vacuum on the fuel tank by closing the vent solenoid.

Fan
The Fan Control (FC) Relay is commanded by the PCM/
ECM. The FC Relay displays the command as ON or OFF.

Fuel Level Sensor

The Fuel Level Sensor monitors the fuel level in the tank.
The Fuel Level Sensor monitors the rate of change of the
air pressure in the EVAP Emission Canister Purge Sys-
tem. Several of the Enhanced EVAP Emission Canister
Purge System diagnostics are dependent upon the correct
fuel level.

Fuel Tank Pressure Sensor
The fuel tank pressure sensor measures the difference
between the pressure or the vacuum in the fuel tank and
the outside air pressure. When the air pressure in the fuel
tank equals the outside air pressure, the output voltage of
the sensor is 1.3 to 1.7 volts.

IAC Position

The scan tool displays the PCM/ECM command for the
Idle Air Control (IAC) pintle position in counts. The higher
the number of counts, the greater the commanded idle
speed reads. The Idle Air Control responds to changes in
the engine load in order to maintain the desired idle rpm.

Intake Air Temperature

The PCM/ECM converts the resistance of the Intake Air
emperature (IAT) sensor to degrees in the same manner
as the ECT sensor. Intake air temperature is used by the
PCM/ECM to adjust fuel delivery and spark timing accord-
ing to incoming air density.

Ignition 1 (Voltage)

The ignition volts represent the system voltage measured
y the PCM/ECM at the ignition feed circuit.

Knock Retard
The Knock Sensor (KS) Retard indicates the amount of
park advance the PCM/ECM is decreasing in response o
the KS signal.
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Knock Present

The KS Noise Channel indicates when the PCM/ECM
etects the KS signal. The PCM/ECM should display O at
idle.

Long Term FT

The Long Term Fuel Trim (FT) is derived from the short
term fuel trim value. The Long Term FT is used for the long
term correction of the fuel delivery. A value of 128 counts
(0%) indicates that the fuel delivery requires no com-
pensation in order to maintain a 14.7:1 air to fuel ratio. A
value below 128 counts means that the fuel system is too
rich and the fuel delivery is being reduced. The PCM/ECM
is decreasing the injector pulse width. A value above 128
counts indicates that a lean condition exists for which the
PCM/ECM is compensating.

Long Term FT Average

Long Term FT Average is derived from the long term fuel
trim from all of the cells. The PCM/ECM then takes all of
the values and then creates one average value.

Loop Status

The Closed Loop is displayed indicating that the PCM/
ECM is controlling the fuel delivery according to the Oxy-
gen Sensor (O2S 1) voltage as close to an air/fuel ratio of
14.7 to 1 as possible.

MAP

The MAP sensor measures the change in the intake man-
ifold pressure which results from engine load and speed
changes. As the intake manifold pressure increases, the
air density in the intake also increases and the additional
fuel is required.

Misfire Current #1-4

Indicates the number of current misfires that are present
in the indicated cylinder. Increments only when misfire is
current.

Misfire History #1-4

Indicates the number of misfires that have occurred after
195 current misfires have been counted. The current mis-
fire counter will add its misfires to the history misfire count-
er after 195 total misfires have taken place. If 1 cylinder is
misfiring, the misfiring current counter will have 195 mis-
fires counted before adding to its history counter. If 2 cylin-
ders are misfiring, the misfiring current counter will add to
their history counters after 97 misfires. The counter incre-
ments only after a misfire diagnostic trouble code (DTC)
has been set.

Oxygen Sensor Bank 1 Sensor 1

The pre—converter Oxygen Sensor (O2S 1) reading repre-
sents the exhaust oxygen sensor output voltage. This volt-
age will fluctuate constantly between 100 mv (lean ex-
haust) and 900 mv (rich exhaust) when the system is
operating in a Closed Loop.

Oxygen Sensor Bank 1 Sensor 2

The post—converter Heated Oxygen Sensor (HO2S 2)
represents the exhaust oxygen output voltage past the
catalytic converter. This voltage remains inactive, or the
voltage will appear lazy within a range of 100 mv (lean ex-
haust) and 900 mv (rich exhaust) when operating in a
Closed Loop.

Short Term FT

The Short Term FT represents a short term correction to
fuel delivery by the PCM/ECM in response to the amount
of time the oxygen sensor voltage spends above or below
the 450 mv threshold. If the oxygen sensor has mainly
been below 450 my, indicating a lean air/fuel mixture, short
term fuel trim will increase to tell the PCM/ECM to add fuel.
If the oxygen sensor voltage stays mainly above the
threshold, the PCM/ECM will reduce fuel delivery to com-
pensate for the indicated rich condition.

Short Term FT Average

The Short Term FT Average is derived from the short term
fuel trim from all of the cells. The PCM/ECM takes all of the
values and then creates one average value.

Spark

This is a display of the spark advance Ignition Coil (IC) cal-
culation which the PCM/ECM is programming in the igni-
tion system. It computes the desired spark advance using
data such as engine temperature, rpm, engine load, ve-
hicle speed and operating mode.

TCC Brake Switch

When the brake pedal is applied, the Torque Converter
Clutch (TCC) brake switch sends a signal to the PCM/
ECM to disengage the TCC and disable the cruise control.

Total Misfire Current Counter

Indicates the total number of misfires that have been de-
tected in all the cylinders after 100 engine cycles. One
cycle equals one complete 4 stroke cycle. The total misfire
only increments during the steady state cruise conditions.

TP Angle

From the Throttle Position (TP) Sensor voltage input, the
PCM/ECM computes the TP. The TP Angle will auto zero
to 0% at idle (TP voltage below 0.90 volts). The TP Angle
will read 100% at WOT.

TP Sensor

The PCM/ECM uses the TP Sensor in order to determine
the amount of the throttle demanded by the vehicle’s oper-
ator. The TP Sensor reads between 0.36-0.96 volts at idle
to above 4 volts at WOT.

Vehicle Speed

The vehicle speed sensor signal is converted into mph or
km/h for display. The vehicle speed output from the PCM/
ECM is 4000 pulses per mile. The scan tool uses the class
2 serial data from the PCM/ECM to obtain vehicle speed,
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while the Instrument Panel Cluster (IPC), cruise control
module and the chime alarm module use the 4000 ppm

output.

FASTENER TIGHTENING SPECIFICATIONS

Application Nem Lb—Ft Lb—In
Accessory Mounting Bracket Bolts 35 26 -
Camshaft Position Sensor Bolts 12 - 106
Crankshaft Position Sensor Retaining Bolt 10 - 89
Electronic Ignition System Ignition Coil Retaining Bolts 10 - 89
Engine Coolant Temperature Sensor 25 18 -
Evaporative Emission Canister Flange Bolt 20 15 -
Evaporative Emission Canister Protective Cover 8 - 71
Evaporative Emission Canister Purge Solenoid Bracket Bolt 5 - 44
Exhaust Gas Recirculation Valve Retaining Bolts 20 15 -
Fuel Cutoff Switch Mounting Bolts 3 - 27
Fuel Filter Mounting Bracket Assembly Bolt 10 - 89
Fuel Pressure Regulator Retaining Screw 12 - 106
Fuel Rail Retaining Bolts 25 18 -
Fuel Tank Strap Retaining Nuts 13 - 115
Heated Oxygen Sensor 41 30 -
Idle Air Control Valve Retaining Bolts 3 - 27
Knock Sensor Bolt 20 15 -
Manifold Absolute Pressure Sensor Mounting Bracket Nuts 10 - 89
Manifold Absolute Pressure Sensor Retaining Bolts and Nuts 10 - 89
Oxygen Sensor 41 30 -
Rear A/C Compressor Mounting Bracket Bolts 35 26 -
Spark Plug Cover Bolts 3 - 27
Throttle Body Retaining Nuts 9 - 80
Throttle Position Sensor Retaining Bolts 2 - 18
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FUEL SYSTEM SPECIFICATIONS

Gasoline

All engines are designed to use unleaded fuel only. Un-
leaded fuel must be used for proper emission control sys-
tem operation. Its use will also minimize spark plug fouling
and extend engine oil life. Using leaded fuel can damage
the emission warranty coverage. The fuel should meet
specification ASTM D4814 for the U.S. or CGSB 3.5 M93
for Canada. All engines are designed to use unleaded fuel
with a minimum U(R+M)/2e (pump) octane number of 87,
where R=research octane number, and M=motor octane
number.

Ethanol

You may use fuel containing ethanol (ethyl alcohol) or
grain alcohol providing that there is not more than 10 per-
cent ethyl alcohol by volume.

Methanol

Do not use fuels containing methanol. Methanol can cor-
rode metal parts and also cause damage to plastic and
rubber parts in the fuel system.

Methyl Tertiary—Butyl Ether (MTBE)

You may use fuel containing Methyl Tertiary—Butyl Ether
(MTBE) providing there is not more than 15 percent MTBE
by volume.

TEMPERATURE VS RESISTANCE

°C | °F | OHMS
Temperature vs Resistance Values (Approximate)
100 212 177
90 194 241
80 176 332
70 158 467
60 140 667
50 122 973
45 113 1188
40 104 1459
35 95 1802
30 86 2238
25 77 2796
20 68 3520
15 59 4450
10 50 5670
41 7280
32 9420
-5 23 12300
-10 14 16180
-15 5 21450
-20 -4 28680
-30 -22 52700
-40 -40 100700
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SCHEMATIC AND ROUTING DIAGRAMS

PCM/ECM WIRING DIAGRAM (1 OF 6)
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PCM/ECM WIRING DIAGRAM (2 OF 6)

(IPCM-6KD/ISFI-6TD)
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PCM/ECM WIRING DIAGRAM (3 OF 6)
(IPCM-6KD/ISFI-6TD)
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PCM/ECM WIRING DIAGRAM (4 OF 6)
(IPCM-6KD/ISFI-6TD)
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PCM/ECM WIRING DIAGRAM (5 OF 6)
(IPCM-6KD/ISFI-6TD)
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CONNECTOR END VIEW

L

Cc1

Cc2

C3

Cc4

cs|ce [c7 | cs}cafctojcici2|Ci3|Ci4iC5 CYJ;‘

D1

02

D3

D4

D6 | D7 | D8 ] 09 D12 D13D141015016

Ds DIOIDH

ol

Powertrain Control Module (PCM)/
Engine Control Module (ECM)
Connector 2 (White)

A402F015

Powertrain Control Module (PCM)/
Engine Control Modute (ECM)
Connector 3 (Blue)

1 rJ_P
arfazlasl as| a5 as| A7] As| Ag jatolatijat2ja13[A14|AaT15{A16
g1|B2 |83|Ba | B5|B6 | B7 } B8 | B9 [B10|B11}B12[B13{B14|B15 B1:5J

—

Powertrain Control Module (PCM)/

Engine Control Module (ECM)
Connector 1 (Red)
A402F014

n - L
e1]ez2|e3les | E5 |6 |E7 | E8 | E9 |E10]E11|E12]E13|E14JE15|E 16
Fi{F2|Fa|ra | Fs|Fe |F7 | F8 | Fo |F10fF11}F12|F13]|F14|F15 F1TJ

U

A402F016

16

13 11 9

°)

Data Link
Connector (DLC)

A402F050

Electronic Ignition (El} System
Ignition Coil
Connector

A402F080

Engine Coolant Temperature (ECT)
Sensor Connector

A402F081
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TN ==
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B A
D C B A
Cc
Idle Air Control (IAC) Valve
Air Conditioning(A/C) Connector
Pressure Sensor
Connector
A102F088 A102F076
== l |
B A 1 2
11 11
C
Intake Air
Throttle Position (TP) Temperature (IAT) Sensor
Sensor Connector Connector
A102F074 A402F017
| i | mn l
|§|
[
1 2
A B
|}
Vehicle Speed
Sensor (VSS) (M/T) Evaporative Emission (EVAP)
Connector Canister Purge (CCP)
Solenoid Connector
A102F086 A102F078
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Cooling Fan
Connector

Crankshaft Position
(CKP) Sensor Connector

A102F089 A402F020
: : < >
Automatic Transaxle Pre-Converter Oxygen
Vehicle Speed Sensor (02S 1)
Sensor (A/T VSS) Connector
Connector
A402F019 B402F008
r__r:——'—-—i_—_] —
— f—
A B c D INT
1 D 2
Evaporative System
Post- Converter Heated . A ?
Oxygen Sensor (HO2S 2) Dlagnosnc(:: Solen:m:i (ESDS)
Connector onnecto
A402F022 B402F051
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Fuel Tank Pressure
Sensor Connector

A402F025

Exhaust Gas Recirculation
(EGR) Value
Connector

A402F027
' y
T = r —]
1 2 3 A B C
» Rough Road (G)
Camshaft Position Sensor (RRS) Connector
(CMP) Sensor Connector

B402F009 B402F052
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Crankshaft Fuel Fuel Manifold Fuel Fuel
Position Injector 1 Injector 2 Absolute Injector 3 Injector 4
(CKP) Pressure :
Sensor (MAP)
Sensor
M f N [
el GO OGTE) Gl G1z)
=
u U U L

Fuel Injector Channel Cover

B42F007A
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COMPONENT LOCATOR
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Components on PCM/ECM Harness

11.

12.
13.

14,
15.

Powertrain Control Module (PCM)/Engine Control
Module (ECM)

Data Link Connector (DLC)

Service Reminder Indicator Lamp/Malfunction Indi-
cator Lamp

PCM/ECM/ABS Harness Ground

Fuse Panel (2)

PCM/ECM Controlled Devices

19.
21.
22.
23.
24,
25.
26.
27.

28.
29.

Exhaust Gas Recirculation (EGR) Valve
Fuel Injector (4)

Idle Air Control (IAC) Valve

Fuel Pump Relay

Cooling Fan Relays

Series/Parallel Cooling Fan Relay (A/C Only)
Electronic Ignition (EI) System Ignition Coil
Evaporative Emission (EVAP) Controlled Canister
Purge Solenoid

Ignition 1 Relay

A/C Compressor Relay

30.

Variable Geometry Induction System (VGIS)

Information Sensors

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Manifold Absolute Pressure (MAP) Sensor
Pre—Converter Oxygen Sensor (0O2S 1)
Throttle Position (TP) Sensor

Engine Coolant Temperature (ECT) Sensor
Intake Air Temperature (IAT) Sensor
Vehicle Speed Sensor (VSS)

P/N Position Switch (Automatic Transaxle only)
Crankshaft Position (CKP) Sensor

Knock Sensor

Post—Converter Oxygen (HO2S 2) Sensor
Camshaft Position (CMP) Sensor

PCM/Not ECM Connected

42.

43.
44,

Evaporative Emission Canister (under vehicle, be-
hind right rear wheel)

Oil Pressure Switch

Air Cleaner
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DIAGNOSIS

SYSTEM DIAGNOSIS

DIAGNOSTIC AIDS

If an intermittent problem is evident, follow the guidelines
below.

Preliminary Checks

Before using this section you should have already per-
formed the "On-Board Diagnostic System Check.”

Perform a thorough visual inspection. This inspection can
often lead to correcting a problem without further checks
and can save valuable time. Inspect for the following con-
ditions:

e Powertrain control module (PCM)/engine control
module (PCM/ECM) grounds for being clean, tight,
and in their proper location.

e Vacuum hoses for splits, kinks, collapsing and prop-
er connections as shown on the Vehicle Emission
Control Information label. Inspect thoroughly for
any type of leak or restriction.

e Air leaks at the throttle body mounting area and the
intake manifold sealing surfaces.

e Ignition wires for cracks, hardness, proper routing,
and carbon tracking.

e Wiring for proper connections.

e Wiring for pinches or cuts.

Diagnostic Trouble Code Tables

Do not use the diagnostic trouble code (DTC) tables to try
to correct an intermittent fault. The fault must be present
to locate the problem.

Incorrect use of the DTC tables may result in the unneces-
sary replacement of parts.

Faulty Electrical Connections or Wiring

Most intermittent problems are caused by faulty electrical
connections or wiring. Perform a careful inspection of sus-
pect circuits for the following:

e Poor mating of the connector halves.

e Terminals not fully seated in the connector body.

e Improperly formed or damaged terminals. All con-
nector terminals in a problem circuit should be care-
fully inspected, reformed, or replaced to insure con-
tact tension.

e Poor terminal-to—wire connection. This requires
removing the terminal from the connector body.

Road Test

If a visual inspection does not find the cause of the prob-
lem, the vehicle can be driven with a voltmeter or a scan
tool connected to a suspected circuit. An abnormal voltage
or scan tool reading will indicate that the problem is in that
circuit.

If there are no wiring or connector problems found and a
DTC was stored for a circuit having a sensor, except for
DTC P0171 and DTC P0172, replace the sensor.

Intermittent Service Reminder Indicator (SRI) Lamp

An intermittent service reminder indicator (SRI) lamp with
no DTC present may be caused by the following:

e  Electrical system interference caused by a defec-
tive relay, PCM/ECM driven solenoid, or switch.

e Improper installation of electrical options such as
lights, two—way radios, sound systems, or security
systems.

e Ignition control wires should be routed away from
ignition wires, ignition system components, and the
generator.

e Ignition secondary wires shorted to ground.

e SRl lamp driver wire or diagnostic test terminal in-
termittently shorted to ground.

¢ Intermittent lose of PCM/ECM ground connections.

Fuel System

Some intermittent driveability problems can be attributed
to poor fuel quality. If a vehicle is occasionally running
rough, stalling, or otherwise performing badly, ask the cus-
tomer about the following fuel buying habits:

e Do they always buy from the same source? If so,
fuel quality problems can usually be discounted.

e Do they buy their fuel from whichever fuel station
that is advertising the lowest price? If so, check the
fuel tank forsigns of debris, water, orotherconta-
mination.

IDLE LEARN PROCEDURE

Whenever the battery cables, the powetrain control mod-
ule (PCM)/engine control module (PCM/ECM), or the
PCM/ECM fuse is disconnected or replaced, the following
idle learn procedure must be performed:

Turn the ignition ON for 5 seconds.

Turn the ignition OFF for 5 seconds.

Turn the ignition ON for 5 seconds.

Start the engine in park/neutral.

Allow the engine run until the engine coolant is

above 85°C (185°F).

Turn the A/C ON for 10 seconds, if equipped.

Turn the A/C OFF for 10 seconds, if equipped.

8. If the vehicle is equipped with an automatic trans-
axle, apply the parking brake. While pressing the
brake pedal, place the transaxle in D (drive).

9. Turn the A/C ON for 10 seconds, if equipped.

10. Turn the A/C OFF for 10 seconds, if equipped.

11. Turn the ignition OFF. The idle learn procedure is

complete.

arwdE
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ON-BOARD DIAGNOSTIC (OBD Il) SYSTEM CHECK

Circuit Description

The On—-Board Diagnostic (OBD Il) System Check is the
starting point for any driveability complaint diagnosis. Be-
fore using this procedure, perform a careful visual/physi-
cal check of the powertrain control module (PCM)/engine
control module (ECM) and the engine grounds for cleanli-
ness and tightness.

The OBD Il System Check is an organized approach to
identifying a problem created by an electronic engine con-
trol system malfunction.

Diagnostic Aids

An intermittent may be caused by a poor connection,
rubbed—-through wire insulation or a wire broken inside the
insulation. Check for poor connections or a damaged har-
ness. Inspect the PCM/ECM harness and connections for
improper mating, broken locks, improperly formed or dam-
aged terminals, poor terminal-to—wire connection, and
damaged harness.

Test Description

Numbers below refer to the step number on the Diagnostic
Chart:

1. The Malfunction Indicator Lamp (MIL) should be
ON steady with the ignition ON and the engine
OFF. If not, go to "Diagnostic Aids”.

2. Checks the Class 2 data circuit and ensures that
the PCM/ECM is able to transmit serial data.

3. This test ensures that the PCM/ECM is capable of
controlling the MIL and the MIL driver circuit is not
shorted to ground.

4. If the engine will not start, refer to "Engine Cranks
But Will Not Run” in this section.

7. A scan tool parameter which is not within the typical
range may help to isolate the area which is causing
the problem.

10. This vehicle is equipped with a PCM/ECM which
utilizes an electrically erasable programmable read
only memory (EEPROM). The replacement PCM/
ECM must be programmed. Refer to the latest
Techline procedure for PCM/ECM reprogramming.
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On-Board Diagnostic (OBD II) System Check

Step Action Value(s) Yes No
1 1. Ignition ON, engine OFF. Goto Step 2 | Go to "No Mal-
2. Observe the malfunction indicator lamp (MIL) function Indica-
Is the MIL on? tor Lamp”
2 1. Ignition OFF. Goto Step 3 Go to Step 8
2. Install the scan tool.
3. Ignition ON.
4. Attempt to display the powertrain control mod-
ule (PCM)/engine control module (ECM) en-
gine data with the scan tool.
Does the scan tool display the PCM/ECM engine
data?
3 1. Using the scan tool output test function, select Goto Step4 | Go to "Malfunc-
MIL dash lamp control and command the MIL tion Indicator
OFF. Lamp on
2. Observe the MIL. Steady”
Does the MIL turn OFF?
4 Attempt to start the engine. Go to Step 5 Go to "Engine
Does the engine start and continue to run? Cranks But Will
Not Run”
5 Select DISPLAY DTC with the scan tool. Go to Step 6 Go to Step 7
Are any Diagnostic Trouble Codes (DTCs) stored?
6 Check the display for DTCs P0107, P0108, P0113, Go to "Multiple | Go to applica-
P0118, P0122, P0123, P0712, P1392. PCM/ECM In- ble DTC table
Are two or more of the following DTCs stored? formation Sen-
sor DTCs Set”
7 Compare the PCM/ECM data values displayed on Go to "PCM/ | Go to indicated
the scan tool to the typical engine scan data values. ECM Output component
Are the displayed values normal or close to the typi- Diagnosis” system check
cal values?
8 1. Ignition OFF, disconnect the PCM/ECM. GotoStep9 | Goto Step 10
2. Ignition ON, engine OFF.
3. Check the class 2 data circuit for an open,
short to ground, or short to voltage. Also,
check the Data Link Connector (DLC) ignition
feed circuit for an open or short to ground and
the DLC ground circuits for an open.
Is a problem found?
9 Repair the open, short to ground or short to voltage System OK
in the class 2 data circuit or the DLC ignition feed cir-
cuit or DLC ground circuts.
Is the repair complete?
10 1. Attempt to reprogram the PCM/ECM. GotoStep2 | Goto Step 11
2. Attempt to display the PCM/ECM data with the
scan tool.
Does the scan tool display PCM/ECM engine data?
11 Replace the PCM/ECM. System OK

Is the repair complete?
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PCM/ECM OUTPUT DIAGNOSIS

Circuit Description

The powertrain control module (PCM)/engine control
module (ECM) controls most components with electronic
switches which complete a ground circuit when turned on.
These switches are arranged in groups of 4 and 7, and are
called either a surface mounted quad driver module, which
can independently control up to 4 output terminals or an
Output Driver Module (ODM), which can independently
control up to 7 outputs. Not all of the outputs are always
used.

Drivers are fault protected. If a relay or solenoid is shorted,
having very low or zero resistance, or if the control side of
the circuit is shorted to voltage, it would allow too much
current flow into the PCM/ECM. The driver senses this
and the output is turned OFF or its internal resistance in-
creases to limit current flow and protect the PCM/ECM
and driver. The result is high output terminal voltage when
it should be low. If the circuit from B+ to the component or
the component is open, or the control side of the circuit is
shorted to ground, terminal voltage will be low. Either of
these conditions is considered to be a driver fault.

Drivers also have a fault line to indicate the presence of a
current fault to the PCM/ECM’s central processor. A scan
tool displays the status of the driver fault lines as 0=0OK
and 1=Fault.

Diagnostic Aids

The scan tool has the ability to command certain compo-
nents and functions ON and OFF. If a component or func-
tion does not have this capability, operate the vehicle dur-
ing its normal function criteria to check for an open or
shorted circuit.

An open or short to ground will appear in the open posi-
tions on the scan tool only when it is not commanded by
the PCM/ECM or the scan tool, while a short to voltage will
appear in the short positions on the scan tool only while the
component is being commanded by the PCM/ECM or
scan tool.

Test Description

Number(s) below refer to the step humber(s) on the Diag-
nostic Table.

1. The Powertrain On—Board Diagnostic (OBD II) Sys-
tem Check prompts the technician to complete
some basic checks and store the freeze frame and
failure records data on the scan tool if applicable.
This creates an electronic copy of the data taken
when the malfunction occurred. The information is
then stored on the scan tool for later reference.

2. A linany of the positions indicates that an open or
short is present in the corresponding circuit for that
position.

4. An open or short to ground will appear in the open
positions on the scan tool only when it is not com-
manded by the PCM/ECM or scan tool, while a
short to voltage will appear in the short positions on
the scan tool only while the component is being
commanded by the PCM/ECM or scan tool.

5. Proper operation of any component of function with
no 1 in any operation of the positions indicates that
system operation is normal at this time.

6. A component or function that failed to operate at
this point indicates that the fault is not on the PCM/
ECM side of the circuitry.

8. The 1 going away after disconnecting the compo-
nent electrical connector indicates that the compo-
nent or component side wiring is at fault. If the scan
tool indicates a fault after disconnecting the compo-
nent electrical connector and verifying that no open
or short is present in the circuit, then the PCM/ECM
is faulty.

9. The replacement PCM/ECM must be repro-
grammed. Refer to the latest Techline procedure for
PCM/ECM reprogramming.

10. If no faults have been found at this point, refer to
"Diagnostic Aids” in this section for additional
checks and information.
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PCM/ECM Output Diagnosis

Step Action Value(s) Yes No

1 Perform an On—Board Diagnostic (OBD II) System Go to Step 2 Go to "On—
Check. Board Diagnos-
Is the check performed ? tic System

Check”

2 Install the scan tool. Goto Step 3 Goto Step 4
Is there a number 1 below any of the numbered posi-
tions in the OUTPUT DRIVERS?

3 Check for an open or shorted circuit in any corre- Go to Step 10 Goto Step 8
sponding position (circuit) that contained a number
1 and repair as necessary.

Is a repair necessary?

4 Command the output being checked with a scan tool Goto Step 7 Goto Step 5
while watching the corresponding position for each
circuit.

Do any of the positions change to a 1?

5 Command the output being checked with a scan tool Go to Step 10 Go to the ap-
while watching the corresponding position for each propriate com-
circuit. ponent repair
Does the component or function operate when com-
manded?

6 Repair the short to voltage in the corresponding cir- Go to Step 10
cuit for position (circuit) that displayed a 1.

Is the repair complete?

7 Disconnect the electrical connector to the compo- Goto Step 9 Go to the ap-
nent connected to the faulty circuit. propriate com-
Is a 1 still displayed in the corresponding OUTPUT ponent repair
DRIVER position?

8 Replace the powertrain control module (PCM)/en- Go to Step 10
gine control module (ECM)

Is the repair complete?
9 Operate the vehicle within the conditions under System OK Go to Step 2

which the original symptom was noted.
Does the system now operate properly?
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MULTIPLE PCM/ECM INFORMATION SENSOR DTCS SET

Circuit Description

The powertrain control module (PCM)/engine control
module (ECM) monitors various sensors to determine en-
gine operating conditions. The PCM/ECM controls fuel de-
livery, spark advance, transaxle operation, and emission
control device operation based on the sensor inputs.

The PCM/ECM provides a sensor ground to all of the sen-
sors. The PCM/ECM applies 5 volts through a pullup resis-
tor and monitors the voltage present between the sensor
and the resistor to determine the status of the Engine
Coolant Temperature (ECT) sensor, the Intake Air Tem-
perature (IAT) sensor, and the Transmission Fluid Tem-
perature (TFT) sensor. The PCM/ECM provides the Ex-
haust Gas Recirculation (EGR) Pintle Position Sensor, the
Throttle Position (TP) sensor, the Manifold Absolute Pres-
sure (MAP) sensor, the Air Conditioning Temperature
(ACT) sensor and the Fuel Tank Pressure Sensor with a
5 volt reference and a sensor ground signal. The PCM/
ECM monitors the separate feedback signals from these
sensors to determine their operating status.

Diagnostic Aids
Be sure to inspect PCM/ECM and engine grounds for be-
ing secure and clean.

A short to voltage in one of the sensor circuits can cause
one or more of the following Diagnostic Trouble Codes
(DTCs) to be set: P0108, P0113, P0118, P0123, P1106,
P1111, P1115, P1121, P1625.

If a sensor input circuit has been shorted to voltage, en-
sure that the sensor is not damaged. A damaged sensor
will continue to indicate a high or low voltage after the af-
fected circuit has been repaired. If the sensor has been
damaged, replace it.

An open in the sensor ground circuit between the PCM/
ECM and the splice will cause one or more of the following
DTCs to be set: P0108, P0113, P0118, P0123, P1106,
P1111, P1115, P1121.

A short to ground in the 5 volt reference circuit or an open
in the 5 volt reference circuit between the PCM/ECM and
the splice will cause one or more of the following DTCs to
be set: P0107, P0O112, PO117, P0122, P1107, P1112,
P1114, P1122.

Check for the following conditions:

e Inspect for a poor connection at the PCM/ECM.
Inspect harness connectors for backed—out termi-
nals, improper mating, broken locks, improperly
formed or damaged terminals, and poor terminal—
to—wire connection.

e Inspect the wiring harness for damage. If the har-
ness appears to be OK, observe an affected sen-
sor’s displayed value on the scan tool with the igni-
tion ON and the engine OFF while moving
connectors and wiring harnesses related to the af-
fected sensors. A change in the affected sensor’s
displayed value will indicate the location of the fault.

Test Description

Number(s) below refer to the step humber(s) on the Diag-
nostic Table.

1. The Powertrain On—Board Diagnostic (OBD II) Sys-
tem Check prompts the technician to complete
some basic checks and store the freeze frame and
failure records data on the scan tool if applicable.
This creates an electronic copy of the data taken
when the malfunction occurred. The information is
then stored on the scan tool for later reference.

9. A faulty EGR valve can leak a small amount of cur-
rent from the ignition feed circuit to the 5 volt refer-
ence circuit. If the problem does not exist with the
EGR valve disconnected, replace the EGR valve.

0. If a sensor input circuit has been shorted to voltage,
ensure that the sensor has not been damaged. A
damaged IAT or ECT sensor will continue to indi-
cate a high voltage or low temperature after the
affected circuit has been repaired. A damaged ACT,
TP, MAP, Fuel Tank Pressure, or EGR Pintle Posi-
tion sensor will indicate a high or low voltage or
may be stuck at a fixed value after the affected cir-
cuit has been repaired. If the sensor has been dam-
aged, replace it.

21. The replacement PCM/ECM must be repro-
grammed. Refer to the latest Techline procedure for
PCM/ECM reprogramming.
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Multiple PCM/ECM Information Sensor DTCs Set

Step

Action

Value(s)

Yes

No

Perform an On—Board Diagnostic (OBD II) System
Check.
Is the system check complete?

Go to Step 2

Go to "On-—
Board Diagnos-
tic System
Check”

1. Ignition OFF, disconnect the powertrain control
module (PCM)/engine control module (ECM).

2. Ignition ON, check the 5 volt reference circuit
for the following conditions:

e Poor connection at the PCM/ECM.
¢ Open between the PCM/ECM connector
affected sensors shorted to ground or volt-
age.
3. If a problem is found, locate and repair the
open or short circuit as necessary.
Is a problem found?

Go to Step 21

Go to Step 3

1. Check the sensor ground circuit for the follow-
ing conditions:
e Poor connection at the PCM/ECM or af-
fected sensors.
e Open between the PCM/ECM connector
and the affected sensors.
2. If a problem is found, repair it as necessary.
Is a problem found?

Go to Step 21

Go to Step 4

Measure the voltage between the Exhaust Gas Re-
circulation (EGR) Pintle Position Sensor signal cir-
cuit at the PCM/ECM harness connector and
ground.

Does the voltage measure near the specified value?

Goto Step 5

Goto Step 9

Measure the voltage between the Manifold Absolute
Pressure (MAP) sensor signal circuit and the PCM/
ECM harness connector and ground.

Does the voltage measure near the specified value?

Go to Step 6

Go to Step 12

Measure the voltage between the Throttle Position
(TP) sensor signal circuit and the PCM/ECM har-
ness connector and ground.

Does the voltage measure near the specified value?

Goto Step 7

Go to Step 13

Measure the voltage between the Intake Air Temper-
ature (IAT) sensor signal circuit and the PCM/ECM
harness connector and ground.

Does the voltage measure near the specified value?

Go to Step 8

Go to Step 14

Measure the voltage between the Engine Coolant
Temperature (ECT) sensor signal circuit and the
PCM/ECM harness connector and ground.

Does the voltage measure near the specified value?

Go to Step 10

Go to Step 15

1. Disconnect the EGR valve.

2. Measure the voltage between the EGR Pintle
Position sensor signal circuit and the PCM/
ECM harness connector and ground.

Does the voltage measure near the specified value?

Go to Step 11

Go to Step 16
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Step

Action

Value(s)

Yes

No

10

Measure the voltage between the Transmission
Fluid Temperature (TFT) sensor signal circuit and
the PCM/ECM harness connector and ground.

Does the voltage measure near the specified value?

Ov

Go to Step 18

Go to Step 17

11

Replace the EGR valve.
Is the repair complete?

Go to Step 21

12

Locate and repair short to voltage in the MAP sensor
signal circuit.
Is the repair complete?

Go to Step 21

13

Locate and repair short to voltage in the TP sensor
signal circuit.
Is the repair complete?

Go to Step 21

14

Locate and repair short to voltage in the IAT sensor
signal circuit.
Is the repair complete?

Go to Step 21

15

Locate and repair short to voltage in the ECT sensor
signal circuit.
Is the repair complete?

Go to Step 21

16

Locate and repair short to voltage in the EGR Pintle
Position sensor circuit.
Is the repair complete?

Go to Step 21

17

Locate and repair short to voltage in TFT sensor cir-
cuit.
Is the repair complete?

Go to Step 21

18

Measure the voltage between the Fuel Tank Pres-
sure sensor signal circuit and the PCM/ECM har-
ness connector and ground.

Does the voltage measure near the specified value?

Go to Step 20

Go to Step 19

19

Locate and repair short to voltage in the Fuel Tank
Pressure sensor signal circuit.
Is the repair complete?

Go to Step 21

20

Replace the PCM/ECM.
Is the repair complete?

Go to Step 21

21

1. Using the scan tool, clear the Diagnostic
Trouble Codes (DTCs).

2. Start the engine and idle at normal operating
temperature.

3. Operate the vehicle within the conditions for
setting the DTCs as specified in the supporting
text.

Does the scan tool indicate that this diagnostic ran

and passed?

Go to Step 22

Go to Step 2

22

Check if any additional DTCs are
Are any DTCs displayed that have not been diag-
nosed?

Go to applica-
ble DTC table

System OK
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ENGINE CRANKS BUT WILL NOT RUN

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

3. By performing a compression test, it can be deter-

mined if the engine has the mechanical ability to

run.

59.

9. Itis important to check for the presence of spark
from all of the ignition wires. If spark is present from
one to three of the ignition coil terminals, the crank-
shaft position (CKP) sensor is OK.

19. In checking the powertrain control module

35.

(PCM)/engine control module (ECM) outputs for the
electronic spark timing signal, it recommended to
use an oscilloscope to view the varying voltage sig-
nals. In measuring these outputs with a voltmeter,
intermittent errors may occur that cannot be seen
by a voltmeter.

This step checks for proper operation of the PCM/
ECM’s control of the fuel pump circuit.

This step checks for a ground signal being supplied
by the PCM/ECM to operate the fuel injectors. If
there is no ground present during the cranking of
the engine, and the fuel injector wiring is OK, the
PCM/ECM is at fault.

Engine Cranks But Will Not Run

CAUTION : Use only electrically insulated pliers when handling ignition wires with the engine running to prevent
an electrical shock.

CAUTION : Do not pinch or restrict nylon fuel lines to avoid damage that could cause a fuel leak, resulting in
possible fire or personal injury.

Important : If engine cranks but will not start, make sure fuel cut—off switch has not been tripped.

Step Action Value(s) Yes No

1 Perform an On—Board Diagnostic (OBD Il) System Go to Step 2 Go to "On—
Check. Board Diagnos-
Is the system check complete? tic System

Check”

2 Crank the engine. System OK Goto Step 3
Does the engine start and continue to run?

3 Perform a cylinder compression test. 689 kPa (100 Go toStep 7 Go toStep 4
Is the cylinder compression for all of the cylinders at psi)
or above the value specified?

4 Inspect the timing belt alignment. Go toStep 6 Go toStep 5
Is the timing belt in alignment?

5 Align or replace the timing belt as needed. Go toStep 2
Is the repair complete?

6 Repair the internal engine damage as needed. Go toStep 2
Is the repair complete?

7 Inspect the fuel pump fuse. Go toStep 8 Go toStep 9
Is the problem found?

8 Replace the fuse. Go toStep 2
Is the repair complete?

9 Check for the presence of spark from all of the igni- Go toStep 34 Go toStep 10
tion wires while cranking the engine.
Is spark present from all of the ignition wires?

10 1. Measure the resistance of the ignition wires. 30,000 Q Go toStep 2 Go toStep 11
2. Replace any of the ignition wire(s) with a resist-

ance above the value specified.
3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?
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Step

Action

Value(s)

Yes

No

11

1. Turn the ignition OFF.

2. Disconnect the Crankshaft Position (CKP) sen-
sor connector.

3. Turn the ignition ON.

4. Measure the voltage between the CKP connec-
tor terminals 1 and 3.

Does the voltage measure near the value specified?

1.08 volts

Go toStep 12

Go toStep 13

12

Measure the voltage between the CKP connector
terminals 2 and 3.
Does the voltage measure near the value specified?

1.08 volts

Go toStep 19

Go toStep 14

13

Measure the voltage between the CKP connector
terminals 1 and ground.
Does the voltage measure near the value specified?

1.08 volts

Go toStep 15

Go toStep 16

14

Measure the voltage between the CKP connector
terminals 2 and ground.
Does the voltage measure near the value specified?

1.08 volts

Go toStep 15

Go toStep 17

15

Check for an open or short in the wire between the
CKP connector terminal 3 and ground.
Is the problem found?

Go toStep 18

Go toStep 33

16

Check for an open or short in the wire between the
CKP connector terminal 1 and the powertrain control
module (PCM)/engine control module (ECM) con-
nector terminal C6.

Is the problem found?

Go toStep 18

Go toStep 33

17

Check for an open or short in the wire between the
CKP connector terminal 2 and the PCM/ECM con-
nector terminal C5.

Is the problem found?

Go toStep 18

Go toStep 33

18

Repair the wiring as needed.
Is the repair complete?

Go toStep 2

19

1. Disconnect the electronic ignition (EI) system
ignition coil connector to prevent the vehicle
from starting.

2. Measure the voltage at the PCM/ECM connec-
tor terminal C6 by backprobing the PCM/ECM
connector.

Are the voltage readings near the values specified?

1.08 v with igni-
tion ON, 1.20 v
during cranking

Go toStep 20

Go toStep 21

20

Measure the voltage at the PCM/ECM connector
terminal C5 by backprobing the PCM/ECM connec-
tor.

Are the voltage readings near the values specified?

1.08 v with igni-
tion ON, 1.20 v
during cranking

Go toStep 22

Go toStep 21

21

Replace the CKP sensor.
Is the repair complete?

Go toStep 2

22

1. Turn the ignition OFF.

2. Disconnect the electrical connector at the El
system ignition coil.

3. Connect a test light between terminal D of the
El system ignition coil connector and ground.

4. Turn the ignition ON.

Is the test light on?

Go toStep 23

Go toStep 24
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Step

Action

Value(s)

Yes

No

23

Connect a test light between terminal C of the El sys-
tem ignition coil connector and battery positive.
Is the test light on?

Go toStep 27

Go toStep 25

24

Check for an open in the wiring between the battery
and the EIl system ignition coil connector terminal D.
Is the problem found?

Go toStep 26

Go to”Ignition 1
Relay Circuit
Check”

25

Check for an open in the wire from the El system
ignition coil to ground.
Is the problem found?

Go toStep 26

26

1. Repair the wiring as needed.

2. Connect the EI system ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

Go toStep 2

Go toStep 27

27

1. Turn the ignition OFF.

2. Disconnect the EI system ignition coil connec-
tor.

3. While cranking the engine, measure the volt-
age at the EIl system ignition coil connector
terminal B.

Does the voltage fluctuate within the values speci-
fied?

0.2-2.0v

Go toStep 28

Go toStep 29

28

While cranking the engine, measure the voltage at
the El system ignition coil connector terminal A.
Does the voltage fluctuatewithin the values speci-
fied?

0.2-2.0v

Go toStep 32

Go toStep 30

29

Check for an open in the wire from the El system
ignition coil connector terminal B to the PCM/ECM
connector terminal C4.
Is the problem found?

Go toStep 31

Go toStep 33

30

Check for an open in the wire from the El system
ignition coil connector terminal A to the PCM/ECM
connector terminal D5.
Is the problem found?

Go toStep 31

Go toStep 33

31

1. Repair the wiring as needed.

2. Connect the El system ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

Go toStep 2

Go toStep 32

32

Replace the EI system ignition coil.
Is the repair complete?

Go toStep 2

33

Replace the PCM/ECM.
Is the repair complete?

Go toStep 2

34

1. Turn the ignition OFF.
2. Connect a fuel pressure gauge.
3. Crank the engine.

Is any fuel pressure present?

Go toStep 37

Go toStep 35
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Step

Action

Value(s)

Yes

No

35

=

Turn the ignition OFF.

2. Disconnect the electrical connector at the fuel
pump.

3. Connect a test light between the fuel pump

connector terminals 3 and 2.

Turn the ignition ON.

5. With the ignition ON, the test light should light

for the time specified.

Is the test light on?

»

2 sec

Go toStep 36

Go toStep 46

36

Replace the fuel pump.
Is the repair complete?

Go toStep 2

37

Is the fuel pressure within the value specified?

283-324 kPa
(41-47 psi)

Go toStep 41

Go toStep 38

38

1. Check the fuel filter for a restriction.
2. Inspect the fuel lines for kinks and restrictions.

Is the problem found?

Go toStep 39

Go toStep 40

39

1. Replace the fuel filter and/or the fuel lines as
needed.

2. Connect a fuel pressure gauge.

3. Crank the engine.

Is the fuel pressure within the value specified?

283-324 kPa
(41-47 psi)

Go toStep 2

Go toStep 40

40

1. Disconnect the vacuum line from the fuel pres-
sure regulator.

2. Inspect the vacuum line for the presence of
fuel.

3. Inspect the fuel pressure regulator vacuum port
for the presence of fuel.

Is any fuel present?

Go toStep 43

Go toStep 44

41

Check the fuel for contamination.
Is the fuel contaminated?

Go toStep 42

Go toStep 58

42

1. Remove the contaminated fuel from the fuel
tank.
2. Clean the fuel tank as needed.

Is the repair complete?

Go toStep 2

43

Replace the fuel pressure regulator.
Is the repair complete?

Go toStep 2

44

1. Remove the fuel pump assembly from the fuel
tank.

2. Inspect the fuel pump sender and the fuel cou-
pling hoses for a restriction.

3. Inspect the in—tank fuel filter for a restriction.

Is the problem found?

Go toStep 45

Go toStep 36

45

Replace the fuel pump sender, the in—tank fuel filter,
and/or the fuel coupling hoses as needed.
Is the repair complete?

Go toStep 2
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Step

Action

Value(s)

Yes

No

46

=

Turn the ignition OFF.

2. Disconnect the electrical connector at the fuel
pump.

3. Connect a test light between the fuel pump

connector terminal 3 and a known good

ground.

Turn the ignition ON.

5. With the ignition ON, the test light should illumi-

nate for the time specified.

Is the test light on?

»

2 sec

Go toStep 47

Go toStep 48

47

Repair the open wire between the fuel pump connec-
tor terminal 2 and ground.
Is the repair complete?

Go toStep 2

48

1. Turn the ignition OFF.

2. Disconnect the fuel pump relay.

3. Connect a test light between the fuel pump
relay connector terminal 85 and ground.

4. Turn the ignition ON.

Is the test light on?

Go toStep 49

Go toStep 60

49

1. Turn the ignition OFF.

2. Connect a test light between the fuel pump
relay connector terminal 86 and terminal 85.

3. Turn the ignition ON.

4. With the ignition ON, the test light should light
for the time specified.

Is the test light on?

2 sec

Go toStep 50

Go toStep 52

50

1. Turn the ignition OFF.
2. Connect a test light between the fuel pump
relay connector terminal 30 and ground.

Is the test light on?

Go toStep 51

Go toStep 63

51

1. Turn the ignition ON.
2. Measure the voltage at the fuse EF19 connec-
tion.

Is the voltage within the specified value?

11-14 v

Go toStep 53

Go toStep 52

52

Replace the fuel pump relay.
Is the repair complete?

Go toStep 2

53

Measure the voltage at the fuse EF19 again.
Is the voltage within the specified value?

11-14 v

Go toStep 55

Go toStep 54

54

Replace the engine fuse block.
Is the repair complete?

Go toStep 2

55

1. Disconnect the fuel cutoff switch connector.
2. Measure the voltage at terminal 1 of the fuel
cutoff switch connector.

Is the voltage within the specified value?

11-14 v

Go toStep 57

Go toStep 56

56

Repair the open or short between the fuel cutoff
switch and fuse EF19.
Is the repair complete?

Go toStep 2

57

1. Reconnect the fuel cutoff switch.
2. Measure the voltage at terminal 3 of the fuel
cutoff switch connector.

Is the voltage within the specified value?

11-14 v

Go toStep 58

Go toStep 59
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Step Action Value(s) Yes No
58 Repair the short or opening the circuit between the Go toStep 2
fuel cutoff switch and the fuel pump.
Is the repair complete?
59 Replace the fuel cutoff switch. Go toStep 2
Is the repair complete?
60 Check the wire between the fuel pump relay connec- Go toStep 61 Go toStep 33
tor terminal 85 to the PCM/ECM connector terminal
E13 for an open.
Is the problem found?
61 Repair the wire between the fuel pump relay connec- Go toStep 2
tor terminal 85 to the PCM/ECM connector terminal
E13.
Is the repair complete?
62 Repair the wire between the fuel pump relay connec- Go toStep 2
tor terminal 30 and the battery.
Is the repair complete?
63 1. Turn the ignition OFF. Go toStep 64 | Go toStep 67
2. Disconnect the fuel injector harness connectors
from all of the fuel injectors.
3. Turn the ignition ON.
4. Connect a test light between the fuel injector
harness connector 1 and ground.
5. Repeat Step 4 for each of the remaining fuel
injectors.
Is the test light on at all of the fuel injectors?
64 1. Turn the ignition OFF. Go toStep 65 | Go toStep 68
2. Connect a test light between the fuel injector
harness connector terminal 2 and battery posi-
tive.
3. Crank the engine.
4. Repeat Steps 3 and 4 for each of the remain-
ing fuel injectors.
Does the test light flash for all of the fuel injectors?
65 Measure the resistance of each fuel injector. 11.6-12.4 Q System OK Go toStep 66
Is the resistance within the value specified (the re-
sistance will increase slightly at higher tempera-
tures)?
66 Replace any of the fuel injectors with a resistance Go toStep 2
out of specification.
Is the repair complete?
67 Repair the open wire(s) between the fuel injector Go toStep 2
harness connector(s) terminal 1 and the battery.
Is the repair complete?
68 Go toStep 69 Go toStep 71

1. Check for an open between the fuel injector
harness connector terminal 2 and the PCM/
ECM connector terminal C4 for the fuel injec-
tors one and four.

2. Check for an open between the fuel injector
harness connector terminal 2 and the PCM/
ECM connector terminal C6 for the fuel injec-
tors two and three.

Is the problem found?
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Step Action Value(s) Yes No
69 Repair the open fuel injector harness wire(s). Go toStep 2
Is the repair complete?
70 Replace the fuse or repair the wiring as needed. Go toStep 2
Is the repair complete?
71 1. Inspect the engine fuse block fuse EF34. Go toStep 68 | Go to”Ignition
2. Check for an open in the fuel injector connector System Check”
terminals 1 and the ignition 1 relay connector
terminal 87.

Is the problem found?
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NO MALFUNCTION INDICATOR LAMP

Circuit Description

When the ignition is turned ON, the Malfunction Indicator
Lamp (MIL) will momentarily flash on and off, then it will re-
main on until the engine is running if no Diagnostic Trouble
Codes (DTC) are stored. Battery voltage is supplied
through the ignition switch directly to the MIL telltale. The
powertrain control module (PCM)/engine control module
(ECM) controls the MIL by providing a ground path
through the MIL control circuit to turn on the MIL.

Diagnostic Aids
An open ignition #5 fuse will cause the entire cluster to be
inoperative, and may set DTC P1625.

Check the battery and ignition feed circuits for poor con-
nections if the MIL is intermittent.

Any circuitry, that is suspected as causing an intermittent
complaint, should be thoroughly checked for backed—out
terminals, improper mating, broken locks, improperly
formed or damaged terminals, poor terminals—to—wiring
connections or physical damage to the wiring harness.

Test Description

Number(s) below refer to the step number(s) on the diag-
nostic table.

1.

The On—Board Diagnostic (OBD II) System Check
prompts the technician to complete some basic
checks and store the freeze frame and failure re-
cords data on then scan tool, if applicable. This
creates an electronic copy of the data taken when
the malfunction occurred. The information is stored
in the scan tool for later reference.

Connections that are suspected of being faulty
should be thoroughly checked as described in the
diagnostic aids.

If the engine fails to start and the MIL is inopera-
tive, then the fault can be isolated to either the
PCM/ECM ignition feed, The battery feed, or a poor
ground at the engine block, or the PCM/ECM.
Probing the MIL circuit with a test light to ground
stimulates the PCM/ECM'’s control of the MIL. If the
MIL illuminates, then the malfunction can be iso-
lated to the control of the MIL or a poor connection
at the MIL terminal to the PCM/ECM. Connections
that are suspected of being faulty should be thor-
oughly checked as described in the diagnostic aids.
It takes very little resistance for the battery and igni-
tion feed circuits to cause an intermittent condition
and should also be checked for a poor connection
as described in diagnostic aids.
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11.

20.

Before replacing the PCM/ECM, check for backed-
out terminals, improper mating, broken locks, im-
properly formed or damaged terminals, poor termi-
nal-to—wiring harness. Replacement PCM/ECM’s
must be reprogrammed. Refer to the latest Techline
information for reprogramming procedures.
PCM/ECM grounds will only cause a problem if all
of the grounds are not making a good connection. If

22.

a PCM/ECM ground problem is suspected, the
most probable place to check is where all the
grounds meet, at the engine block.

If not faults have been found at this point and no
DTCs were set, refer to the diagnostic aids for addi-
tional checks and information.

No Malfunction Indicator Lamp

Step

Action

Value(s)

Yes

No

1

Perform an On—Board Diagnostic (OBD II) System
Check.
Is the system check complete?

Go to Step 2

Go to "On-—
Board Diagnos-
tic System
Check”

Turn the ignition switch ON, with the engine OFF.
Is the Malfunction Indicator Lamp (MIL) on?

Go to Step 3

Go to Step 4

Check for a poor connection at the battery feed ter-
minal A4 or ignition feed terminal F16.
Is the problem found and repaired?

Go to Step 22

Goto Step 5

Attempt to start the engine.
Does the engine start?

Go to Step 6

Goto Step 5

Check for a faulty powertrain control module
(PCM)/engine control module (ECM) ground con-
nection at the engine block or PCM/ECM connector
ground terminals and repair as necessary.

Is the repair complete?

Go to Step 22

1. Turn the ignition OFF.

2. Disconnect the PCM/ECM connectors from the
PCM/ECM.

3. Turn the ignition switch ON.

Is the MIL ON?

Go to Step 8

Goto Step 9

Inspect the ignition and battery feed fuses.
Are the fuses OK?

Go to Step 10

Go to Step 11

Check for a poor connection in the battery feed ter-
minal A4, ignition feed terminal F16 or the MIL con-
trol circuits and repair as necessary.

Is a repair necessary?

Go to Step 22

Go to Step 12

Probe the MIL control circuit with a test light con-
nected to ground.
Is the test light illuminated?

Go to Step 13

Go to Step 14

10

1. Turn the ignition switch OFF.

2. Disconnect the PCM/ECM connectors from the
PCM/ECM.

3. Turn the ignition switch ON.

4. Probe the battery feed terminal A4 with a test
light connected to ground.

Does the test light illuminate?

Go to Step 15

Go to Step 16

11

1. Check for a short to ground in the circuit of the
fuse that was open and repair if necessary.
2. Replace the open fuse.

Is the repair complete?

Go to Step 22
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Step

Action

Value(s)

Yes

No

12

Replace the PCM/ECM.
Is the repair complete?

Go to Step 22

13

Repair the short to voltage in the MIL control circuit.
Is the repair complete?

Go to Step 22

14

Check for an open or a poor connection in the MIL
control circuit and repair as necessary.
Is the repair necessary?

Go to Step 22

Go to Step 17

15

With a test light still connected to the ground, probe
the ignition feed terminal F16.
Does the test light illuminate?

Go to Step 18

Go to Step 19

16

Repair the open battery feed circuit.
Is the repair complete?

Go to Step 22

17

Check for an open ignition feed circuit or fuse to the
MIL and repair as necessary.
Is the repair necessary?

Go to Step 22

Go to Step 20

18

Check for a poor connection in the battery feed ter-
minal A4 or the ignition feed terminal F16 and repair
as necessary.

Is the repair necessary?

Go to Step 22

Go to Step 21

19

Repair the open in the ignition feed circuit from termi-
nal F16.
Is the repair complete?

Go to Step 22

20

Replace the instrument panel cluster. Refer to Sec-
tion 9E, Instrumentation/Driver Information.
Is the repair complete?

Go to Step 22

21

Check for a faulty PCM/ECM ground connection at
the engine block or PCM/ECM connector and repair
as necessary.

Is the repair necessary?

Go to Step 22

Go to Step 12

22

1. Allow the engine to idle until normal operating
temperature is reached.

2. Check if any Diagnostic Trouble Codes (DTCs)
are set.

Are any DTCs displayed that have not been diag-

nosed?

Go to the appli-

cable DTC
table

System OK
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MALFUNCTION INDICATOR LAMP ON STEADY

Circuit Description cords data on then scan tool, if applicable. This
creates an electronic copy of the data taken when
the malfunction occurred. The information is stored
in the scan tool for later reference.

2. When the ignition is turned ON, the MIL should mo-
mentarily flash on and off, then remain on until the
engine is running or if an emission related DTC is
stored.

3. This step checks the ability of the PCM/ECM to
control the MIL. The scan tool has the ability to

When the ignition is turned ON, the Malfunction Indicator
Lamp (MIL) will momentarily flash on and off, then it will re-
main on until the engine is running if no Diagnostic Trouble
Codes (DTCs) are stored. Battery voltage is supplied
through the ignition switch directly to the MIL telltale. The
powertrain control module (PCM)/engine control module
(ECM) controls the MIL by providing a ground path
through the MIL control circuit to turn on the MIL.

Test Description command the MIL on and off.

Number(s) below refer to the step number(s) on the diag- 5. A shorted MIL circuit can be diagnosed with a scan

nostic table. tool.

1. The On-Board Diagnostic (OBD Il) System Check 7. The replacement PCM/ECM must be repro-
prompts the technician to complete some basic grammed. Refer to the latest Techline information

checks and store the freeze frame and failure re- for reprogramming procedures.
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Malfunction Indicator Lamp On Steady

Step Action Value(s) Yes No
1 Perform an On—Board Diagnostic (OBD II) System Go to Step 2 Go to "On—
Check. Board Diagnos-
Is the system check complete? tic System
Check”
2 Turn the ignition switch ON, with the engine OFF. Goto Step3 | Go to "No Mal-
Is the Malfunction Indicator Lamp (MIL) on? function Indica-
tor Lamp”
3 1. Install the scan tool. Go to Step 8 Go to Step 4
2. Command the MIL on and off.
Does the MIL turn on and off when commanded?
4 1. Turn the ignition switch OFF. Go to Step 7 Goto Step 5
2. Disconnect the powertrain control module
(PCM)/engine control module (ECM) connec-
tors.
3. Turn the ignition switch ON.
Is the MIL off?
5 Check the MIL control circuit for a short to ground Go to Step 8 Go to Step 6
and repair if necessary.
Is the repair necessary?
6 Replace the instrument panel cluster. Refer to Sec- Goto Step 8
tion 9E, Instrumentation/Driver Information.
Is the repair complete?
7 Replace the PCM/ECM. Go to Step 8
Is the repair complete?
8 1. Using the scan tool, clear the Diagnostic Go to Step 9 Goto Step 1
Trouble Codes (DTCs).
2. Attempt to start the engine.
Does the engine start and continue to run?
9 1. Allow the engine to idle until normal operating Go to the appli- | System OK

temperature is reached.
2. Check if any DTCs are set.
Are any DTCs displayed that have not been diag-
nosed?

cable DTC
table
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FUEL SYSTEM DIAGNOSIS

Circuit Description

The fuel pump is an in—tank fuel pump mounted to a fuel
sender assembly. The fuel pump will remain on as long as
the engine is cranking or running and the powertrain con-
trol module (PCM)/engine control module (ECM) is receiv-
ing reference pulses from the crankshaft position (CKP)
sensor. If there are no reference pulses, the PCM/ECM
will turn off the fuel pump 2 seconds after the ignition
switch is turned ON or 2 seconds after the engine stops
running. The fuel pump delivers fuel to the fuel rail and the
fuel injectors, where the fuel system pressure is controlled
from 284 to 325 kPa (41 to 47 psi) by the fuel pressure reg-
ulator. The excess fuel is returned to the fuel tank.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. When the engine is idling, the intake manifold vacu-
um is high. This vacuum is applied to the fuel pres-
sure regulator diaphragm, offsetting the spring
pressure inside the fuel pressure regulator and low-
ering the fuel pressure.

10. If there is fuel bleeding back through the fuel return
outlet, this is due to a faulty fuel pressure regulator.

14. Another symptom often present when the fuel injec-
tors are leaking is hard starting. Leaking fuel injec-
tors can cause a flooding condition.

23. Fuel leaking from the fuel pump inlet is due to a
faulty one—way check valve in the fuel pump.

CAUTION : The fuel system is under pressure. To
avoid fuel spillage and the risk of personal injury or
fire, it is necessary to relieve the fuel system pressure
before disconnecting the fuel lines.

CAUTION : Do not pinch or restrict nylon fuel lines to
avoid damage that could cause a fuel leak, resulting
in possible fire or personal injury.

Fuel Pressure Relief Procedure

1. Remove the fuel cap.

2. Remove the fuel pump fuse EF18 from the engine
fuse box.

3. Start the engine and allow the engine to stall.

4. Crank the engine for an additional 10 seconds.

Fuel System Diagnosis

Step Action

Value(s) Yes No

1 1. Relieve the fuel system pressure.
2. Install a fuel pressure gauge.
3. Turn the ignition ON.

holding steady?

Is the fuel pressure within the values specified and

284-325 kPa Go to Step 2 Goto Step 5
(41-47 psi)

hose.
2. Start the engine.
3. Allow the engine to idle.

hose.
Does the fuel pressure decrease?

2 1. Disconnect the fuel pressure regulator vacuum

4. Connect the fuel pressure regulator vacuum

System OK Go to Step 3

3 1. Allow the engine to idle.
pressure regulator.
fuel pressure regulator vacuum port.

the fuel pressure regulator.
Does the fuel pressure decrease?

2. Disconnect the vacuum hose from the fuel
3. Connect a vacuum pump with a gauge to the

4. Apply 41-47 kPa (12-14 in. Hg) of vacuum to

Go to Step 4 Go to Step 16

restriction to the fuel pressure regulator.

ulator.
Is the repair complete?

4 1. Locate and correct the cause of the vacuum

2. Confirm the operation of the fuel pressure reg-

System OK




1F — 50 ENGINE CONTROLS

Step

Action

Value(s)

Yes

No

5

1. Relieve the fuel system pressure.

2. Install a fuel pressure gauge.

3. Turn the ignition ON.

Is the fuel pressure within the values specified but
not holding steady?

284-325 kPa
(41-47 psi)

Go to Step 6

Go to Step 17

Inspect the fuel lines for a leak.
Is the problem found?

Goto Step 7

Go to Step 8

1. Replace the fuel line(s) as needed.

2. Install a fuel pressure gauge.

3. Turn the ignition ON.

Is the fuel pressure within the values specified but
not holding steady?

284-325 kPa
(41-47 psi)

System OK

1. Remove the fuel pump assembly.
2. With the fuel pump under pressure, inspect the
fuel pump coupling hoses for leaking.

Is the problem found?

Goto Step 9

Go to Step 10

1. Tighten or replace the fuel pump coupling
hoses as needed.

2. Install a fuel pressure gauge.

3. Turn the ignition ON.

Is the fuel pressure within the values specified but

not holding steady?

284-325 kPa
(41-47 psi)

System OK

10

With the fuel system under pressure, inspect the fuel
return outlet for leaking.
Is the problem found?

Go to Step 11

Go to Step 12

11

1. Replace the fuel pressure regulator.

2. Install a fuel pressure gauge.

3. Turn the ignition ON.

Is the fuel pressure within the values specified but
not holding steady?

284-325 kPa
(41-47 psi)

System OK

12

With the fuel system under pressure, inspect the fuel
inlet for leaking.
Is the problem found?

Go to Step 13

Go to Step 14

13

1. Replace the fuel pump assembly.

2. Install a fuel pressure gauge.

3. Turn the ignition ON.

Is the fuel pressure within the values specified but
not holding steady?

284-325 kPa
(41-47 psi)

System OK

14

1. Remove the fuel rail and the fuel injectors as
an assembly.

2. With the fuel system under pressure, inspect
all of the fuel injectors for leaking.

Is the problem found?

Go to Step 15

15

1. Replace the leaking fuel injector(s).

2. Install a fuel pressure gauge.

3. Turn the ignition ON.

Is the fuel pressure within the values specified but
not holding steady?

284-325 kPa
(41-47 psi)

System OK
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Step

Action

Value(s)

Yes

No

16

=

Replace the fuel pressure regulator.

2. Disconnect the fuel pressure regulator vacuum
hose.

Start the engine.

Allow the engine to idle.

5. Connect the fuel pressure regulator vacuum
hose.

Does the fuel pressure decrease?

how

System OK

17

1. Relieve the fuel system pressure.

2. Install a fuel pressure gauge.

3. Turn the ignition ON.

Is the fuel system pressure below the values speci-
fied and holding steady?

284-325 kPa
(41-47 psi)

Go to Step 13

Go to Step 18

18

1. Relieve the fuel system pressure.

2. Install a fuel pressure gauge.

3. Turn the ignition ON.

Is the fuel system pressure below the values speci-
fied and holding steady?

284-325 kPa
(41-47 psi)

Go to Step 19

19

Inspect the fuel lines for leaks.
Is the problem found?

Goto Step 7

Go to Step 20

20

1. Remove the fuel pump assembly.
2. With the fuel pump under pressure, inspect the
fuel pump coupling hoses for leaking.

Is the problem found?

Goto Step 9

Go to Step 21

21

1. Remove the fuel pump assembly.
2. With the fuel system under pressure, inspect
the fuel return outlet for leaking.

Is the problem found?

Go to Step 11

Go to Step 22

22

1. Remove the fuel pump assembly.
2. With the fuel system under pressure, inspect
the fuel inlet for leaking.

Is the problem found?

Go to Step 13

Go to Step 23

23

1. Remove the fuel rail and the fuel injectors as
an assembly.

2. With the fuel system under pressure, inspect
all of the fuel injectors for leaking.

Is the problem found?

Go to Step 15

Go to Step 13
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FUEL PUMP RELAY CIRCUIT CHECK

Circuit Description

When the ignition switch is turned ON, the powertrain con-
trol module (PCM)/engine control module (ECM) will acti-
vate the fuel pump relay and run the in—tank fuel pump.
The fuel pump will operate as long as the engine is crank-
ing or running and the PCM/ECM is receiving ignition ref-
erence pulses.

If there are no reference pulses, the PCM/ECM will shut
off the fuel pump within 2 seconds after the ignition switch
is turned ON.

Diagnostic Aids
An intermittent problem may be caused by a poor connec-

tion, rubbed through wire insulation, or a broken wire in-
side the insulation.

Test Description
The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks for the PCM/ECM providing a
ground for the operation of the fuel pump relay.

7. By confirming that the wiring is OK using Steps 2
through 6, it can be determined that the fuel pump
relay is at fault.

9. After determining that there is no ground being pro-

vided by the PCM/ECM to the fuel pump relay, the
fault is either the PCM/ECM or the wiring between
the PCM/ECM and the fuel pump relay.
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Fuel Pump Relay Circuit Check

Step Action Value(s) Yes No

1 1. Turn the ignition OFF for 10 seconds. 2 sec System OK Go to Step 2

2. Turn the ignition ON.
3. Listen for in—tank fuel pump operation.
Does the fuel pump operate for the time specified?

2 1. Turn the ignition OFF. Go to Step 3 Go to Step 8
2. Disconnect the fuel pump relay.

3. Connect a test light between the fuel pump
relay connector terminal 86 and battery posi-
tive.

4. Turn the ignition ON.

Is the test light on?

3 1. Turn the ignition OFF. 2 sec GotoStep4 | Goto Step9

2. Connect a test light between the fuel pump
relay connector terminal 85 and battery posi-
tive.

3. Turn the ignition ON.

4. With the ignition ON, the test light should light
for the time specified.

Is the test light on?

4 1. Turn the ignition OFF. GotoStep5 | Goto Step 11
2. Connect a test light between the fuel pump

relay connector terminal 30 and ground.

Is the test light on?

5 Check for an open or short to ground in the wire be- Go to Step 6 Go to Step 7
tween the fuel pump relay connector terminal 87 and
the fuel cutoff switch terminal 1.

Is the problem found?

6 1. Repair the wire between the fuel pump relay 2 sec System OK

connector terminal 87 and the fuel cutoff switch
terminal 1.

2. Install the fuel pump relay.

3. Turn the ignition OFF for 10 seconds.

4. Turn the ignition ON.

Does the fuel pump operate for the time specified?

7 1. Replace the fuel pump relay. 2 sec System OK
2. Turn the ignition OFF for 10 seconds.

3. Turn the ignition ON.

Does the fuel pump operate for the time specified?

8 Check for an open wire between the fuel pump relay Go to Step 13 | Go to "Ignition
connector terminal 86 and the ignition 1 relay con- 1 Relay Circuit
nector terminal 86. Check”

Is the problem found?

9 Check for an open wire between the fuel pump relay Go to Step 10 | Go to Step 12

connector terminal 85 to the powertrain control mod-
ule (PCM)/engine control module (ECM) connector
terminal E13.

Is the problem found?
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Step

Action

Value(s)

Yes

No

10

1. Repair the wire between the fuel pump relay
connector terminal 85 to the PCM/ECM con-
nector terminal E13.

2. Install the fuel pump relay.

3. Turn the ignition OFF for 10 seconds.

4. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK

11

1. Repair the wire between the fuel pump relay
connector terminal 30 and the battery.

2. Install the fuel pump relay.

3. Turn the ignition OFF for 10 seconds.

4. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK

12

1. Replace the PCM/ECM.
2. Turn the ignition OFF for 10 seconds.
3. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK

13

Repair the wire between the fuel pump relay connec-
tor terminal 86 and the ignition 1 relay connector ter-
minal 86.

Is the repair complete?

System OK
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SYMPTOM DIAGNOSIS

IMPORTANT PRELIMINARY CHECKS

Important : Several symptom procedures call for a careful visual/physical inspection. Always perform the visual/physical
test first. Visual inspections may lead to correcting a problem without further checks and can save valuable time.

Step Action Value(s) Yes No
1 Perform an On—Board Diagnostic (OBD Il) System Go toStep 2 Go to"On—
Check. Board Diagnos-
Is the check complete? tic System
Check”
2 1. Inspect all of the powertrain control module Go to Appropri-
(PCM)/engine control module (ECM) ground ate Symptom
connections. Table

2. Inspect all of the vacuum hoses for splits,
kinks, and proper connections.

3. Check for air leaks at all of the mounting areas
of the intake manifold sealing surfaces.

4. Inspect the ignition wires for cracking, hard-
ness, proper routing, and carbon tracking.

5. Inspect the wiring for proper connections,
pinches, and cuts.

Are all checks complete?

INTERMITTENTS

The problem may or may not illuminate the
Malfunction Indicator Lamp (MIL) or store a
diagnostic trouble code (DTC).

Important : Do not use the DTC tables for intermittent
problems. A fault must be present in order to locate the
problem. If a fault is intermittent, use of DTC tables may
result in the replacement of good parts.

Step Action Value(s) Yes No
1 Were the Important Preliminary Checks performed? Go toStep 2 Go to”"Impor-
tant Preliminary
Checks”
2 1. Perform a careful inspection of any suspect Go toStep 3 Go toStep 4
circuits.

2. Inspect for poor mating of the connector
halves, or terminals not fully seated into the
connector body.

3. Inspect for improperly formed or damaged ter-
minals.

4. Inspect for poor terminal to wire connections.
This requires removing the terminal from the
connector body to inspect it.

Are any problems present?

3 Repair the electrical connections as needed. System OK
Is the repair complete?
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Step Action Value(s) Yes No
4 Road test the vehicle with a voltmeter connected to Go toStep 5 Go toStep 6
a suspected circuit or a scan tool connected to the
Data Link Connector (DLC).
Did the voltmeter or the scan tool indicate an abnor-
mal voltage or scan reading?
5 Replace the sensor in the affected circuit, if a Diag- System OK
nostic Trouble Code (DTC) was stored for this circuit
(except for the DTCs P0171 and P0172.
Is the repair complete?
6 Does an intermittent Malfunction Indicator Lamp Go toStep 7 Go toStep 8
(MIL) or DTC occur?
7 1. Check for a faulty relay, electronic control mod- System OK
ule (ECM) driven solenoid, or switch.
2. Check for improper installation of electrical de-
vices, such as lights, two—way radios, electric
motors, etc.
3. Inspect the ignition control wires for proper
routing (away from ignition wires, ignition sys-
tem components, and the generator).
4. Check for a short—to—ground in the MIL circuit
or the DLC "test” terminal.
5. Inspect the PCM/ECM ground connections.
6. Correct or repair the affected circuits as need-
ed.
Is the repair complete?
8 1. Check for a loss of DTC memory. Go toStep 10 Go toStep 9
2. Disconnect the Throttle Position Sensor.
3. Run the engine at idle until the MIL comes on.
4. Turn the ignition OFF.
Is DTC P0122 stored in memory?
9 Replace the PCM/ECM. System OK
Is the repair complete?
10 Does the vehicle stall while driving? Go toStep 11 Go toStep 12
11 Monitor the oxygen sensor (O2S) and the injector 8 ms Go toStep 9 Go toStep 12
base pulse width with the scan tool.
Does the scan tool display a steady low voltage
(about 0 mv) for the O2S sensor with the control
module commanding an injector base pulse width of
the value specified?
12 1. Check for an open diode across the A/C clutch System OK

2.

and for other open diodes.
Repair or replace any components as needed.

Is the repair complete?
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HARD START

The engine cranks OK, but does not start for a long
time. The engine eventually runs or may start and
immediately die.

Important : Ensure that the driver is using the correct
starting procedure. Before diagnosing, check service bul-
letins for updates.

Step

Action

Value(s)

Yes

No

1

Were the Important Preliminary Checks performed?

Go toStep 2

Go to”Impor-
tant Preliminary
Checks”

1. Connect the scan tool to the Data Link Con-
nector (DLC).

2. Check the Engine Coolant Temperature (ECT)
sensor and the Intake Air Temperature (IAT)
sensor using the scan tool.

3. Compare the coolant temperature and the IAT
with the ambient temperature when the engine
is cold.

Do the ECT and the IAT readings differ from the am-

bient temperature by more than the value specified?

5°F (3°C)

Go toStep 3

Go toStep 4

1. Measure the resistance of the ECT and the IAT
sensor.

2. Compare the resistance value to specifications
using the Temperature Vs. Resistance tables
for diagnostic trouble codes (DTCs) P0118 and
P0113.

3. If the resistance is not the same, replace the
faulty sensor.

Is the repair complete?

System OK

1. Check for a sticking throttle shaft or a binding
linkage that may cause a high Throttle Position
(TP) sensor voltage. Repair or replace as
needed.

2. Check the TP sensor voltage reading with the
throttle closed.

Does the voltage measure within the value speci-
fied?

0.4-0.8v

Go toStep 5

Go toStep 26

1. Check the Manifold Absolute Pressure (MAP)
sensor response and accuracy.
2. Replace the MAP sensor as needed.

Is the repair complete?

System OK

Go toStep 6

Check the fuel pump operation.
Does the fuel pump operate for the specified time
when the ignition switch is turned ON?

2 sec

Go toStep 7

Go to"Fuel
Pump Relay
Circuit Check”

Check the fuel system pressure.
Is the fuel pressure within the specifications?

(284-325 kPa)
41-47 psi

Go toStep 29

Go toStep 8

Check for water contamination in the fuel.
Is fuel contaminated?

Go toStep 9

Go toStep 10

Replace the contaminated fuel.
Is the repair complete?

System OK
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Step

Action

Value(s)

Yes

No

10

1. Check the fuel injector driver circuit.

2. Disconnect all of the fuel injector harness con-
nectors at the fuel injectors.

3. Connect an injector test light between the har-
ness terminals of each fuel injector connector.

4. Note the test light while cranking the engine.

Does the test light blink at all connectors?

Go toStep 13

Go toStep 11

11

Check the fuel injector driver wiring harness, the
connectors, and the connector terminals for the
proper connections.

Is the problem found?

Go toStep 12

Go toStep 30

12

Repair the wiring harness, the connector, or the con-
nector terminal as needed.
Is the repair complete?

System OK

13

Measure the resistance of each fuel injector at 68°F
(20°C). The resistance will increase slightly at high-
er temperatures.

Is the fuel injector resistance within the value speci-
fied?

11.6-12.4 Q

Go toStep 15

Go toStep 14

14

Replace any fuel injector with a resistance that is out
of specifications.
Is the repair complete?

System OK

15

Perform an injector balance test.
Is the problem found?

Go toStep 16

Go toStep 17

16

Replace any restricted or leaking fuel injectors as
needed.
Is the repair complete?

System OK

17

1. Check for the proper ignition voltage output for
each cylinder with a spark tester.

2. Inspect the spark plugs for cracks, wear, im-
proper gap, burned electrodes, or heavy de-
posits.

3. Inspect the ignition wires for short conditions.

4. Inspect all of the ignition grounds for loose con-
nections.

5. Inspect the powertrain control module
(PCM)/engine control module (ECM) for the
proper operation.

Is the problem found?

Go toStep 18

Go toStep 19

18

Correct or replace any faulty ignition components.
Is the repair complete?

System OK

19

Does the engine misfire or cut out under load or at
idle?

Go to”Ignition

System Check”

Go toStep 20

20

Does the engine start, but then immediately stall?

Go toStep 21

Go toStep 23

21

1. Remove the Crankshaft Position (CKP) sensor.
2. Inspect for faulty connections and repair as
needed.

Is the problem found?

Go toStep 22

Go toStep 25

22

Repair the faulty connections as needed.
Is the repair complete?

System OK
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Step

Action

Value(s)

Yes

No

23

=

Check for the proper valve timing.

Check the cylinder compression.

3. Inspect the pushrods, the rocker arms, the
valve springs, and the camshaft lobes for ex-
cessive wear.

4. Inspect the intake manifold and the exhaust

manifold passages for casting flash.

Is the problem found?

N

Go toStep 24

Go toStep 25

24

Repair or replace any components as needed.
Is the repair complete?

System OK

25

Check the Idle Air Control (IAC) valve operation. Re-
pair or replace components as needed.
Is the repair complete?

System OK

26

Check the base idle setting of the throttle body.
Is the repair complete?

Go toStep 27

Go toStep 28

27

Check the Throttle Position (TP) sensor circuit for
proper operation. Repair or replace components as
needed.

Is the repair complete?

System OK

28

Adjust the base idle setting to specifications.
Is the repair complete?

System OK

29

Repair the fuel system as needed.
Is the repair complete?

System OK

30

Replace the PCM/ECM.
Is the repair complete?

System OK

Engine power varies under steady throttle or cruise,
making it feel as if the vehicle speeds up and slows
down with no change in the accelerator pedal
position.

SURGES OR CHUGGLES

for updates.

Important : Make sure the driver understands Torque
Converter Clutch (TCC) and A/C compressor operation as
described in the owner’s manual

The speedometer reading and the speed reading on the
scan tool should be equal.

Before diagnosing the symptom, check service bulletins

Step Action Value(s) Yes No
1 Were the Important Preliminary Checks performed? Go toStep 2 Go to”"Impor-
tant Preliminary
Checks”
2 Connect the scan tool to the Data Link Connector Go toStep 4 Go toStep 3
(DLC).
Does the Oxygen Sensor (O2S) respond quickly to
different throttle positions?
3 1. Check the O2S sensor for silicone or other System OK
contaminants from fuel or use of improper
Room Temperature Vulcanizing (RTV) sealant.
2. Replace the contaminated O2S sensor.
Is the repair complete?
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Step Action Value(s) Yes No
4 1. Drive the vehicle at the speed of the complaint. 115-150 Go toStep 7 Go toStep 5
2. Monitor the long term fuel trim reading using counts
the scan tool.
Is the long term fuel trim reading within the value
specified?
5 Is the long term fuel trim reading below the value 115 counts Go to"Diagnos- | Go toStep 6
specified? tic Aids for
DTC P0172”
6 Is the long term fuel trim reading above the value 150 counts Go to"Diagnos-
specified? tic Aids for
DTC PO171”
7 Check the fuel system pressure while the condition 41-47 psi Go toStep 8 Go toStep 17
exists. (284-325 kPa)
Is the fuel system pressure within specifications?
8 Check the in—line fuel filter. Go toStep 18 Go toStep 9
Is the filter dirty or plugged?
9 Perform an injector diagnosis. Go toStep 19 Go toStep 10
Does the injector balance test pinpoint the problem?
10 1. Check for proper ignition voltage output using a Go toStep 11 | Go toStep 12
spark tester.
2. Inspect the spark plugs for cracks, wear, im-
proper gap, burned electrodes, or heavy de-
posits.
Is the problem found?
11 Repair or replace any ignition system components System OK
as needed.
Is the repair complete?
12 1. Inspect the powertrain control module Go toStep 13 | Go toStep 14
(PCM)/engine control module (ECM) grounds
to make sure they are clean, tight, and in their
proper locations.
2. Inspect the vacuum lines for kinks or leaks.
Is the problem found?
13 Repair the electrical connections or the vacuum System OK
lines as needed.
Is the repair complete?
14 Check the generator output voltage. 12-16v Go toStep 16 Go toStep 15
Is the generator voltage within the value specified?
15 Repair the generator. System OK
Is the repair complete?
16 1. Check for intermittent Exhaust Gas Recircula- System OK
tion (EGR) valve operation.
2. Check Torque Converter Clutch (TCC) opera-
tion.
3. Repair or replace any components as needed.
Is the repair complete?
17 Repair the fuel system as needed. System OK

Is the repair complete?
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Step Action Value(s) Yes No

18 Replace the fuel filter. System OK
Is the repair complete?

19 Replace the leaking or restricted fuel injectors. System OK
Is the repair complete?
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LACK OF POWER, SLUGGISHNESS, OR SPONGINESS

The engine delivers less than expected power. There
is little or no increase in speed when the accelerator
pedal is partially applied.

Step

Action

Value(s)

Yes

No

1

Were the Important Preliminary Checks performed?

Go toStep 2

Go to”Impor-
tant Preliminary
Checks”

1. Verify the customer’s complaint.
2. Compare the performance of the customer’s
vehicle with a similar unit.

Does the problem exist?

Go toStep 3

System OK

1. Inspect the air filter for excessive contamina-
tion.

2. Replace the air filter as needed.

3. Check the transaxle shift pattern and downshift
operation.

Does the transaxle operate properly?

Go toStep 4

Go toStep 5

Check the fuel system pressure.
Is the fuel system pressure within specifications?

41-47 psi
(284-325 kPa)

Go toStep 7

Go toStep 6

Repair the transaxle as needed.
Is the repair complete?

System OK

Repair the fuel system as needed.
Is the repair complete?

System OK

Check for a restricted fuel filter or contaminated fuel.
Is the problem found?

Go toStep 8

Go toStep 9

Repair or replace any components as needed.
Is the repair complete?

System OK

1. Check the ignition system output for all of the
cylinders using a spark tester.
2. Check for proper ignition control operation.

Is the ignition system operating properly?

Go toStep 10

Go toStep 11

10

1. With the engine at normal operating tempera-
ture, connect a vacuum gauge to a vacuum
port on the intake manifold.

Operate the engine at 1,000 rpm.

Record the vacuum reading.

Increase the engine speed to 2,500 rpm.

Note the vacuum reading at a steady 2,500
rpm.

Does the vacuum decrease more than the value
specified?

arwn

10 kPa
(3in. Hg)

Go toStep 12

Go toStep 15

11

Repair or replace any ignition system components
as needed.
Is the repair complete?

System OK

12

Inspect the exhaust system for restrictions and dam-
aged or collapsed pipes.
Is the problem found?

Go toStep 13

Go toStep 14

13

Repair or replace any components as needed.
Is the repair complete?

System OK
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Step

Action

Value(s)

Yes

No

14

1. Check the cylinder compression and valve tim-
ing.

2. Inspect the camshaft for excessive wear.

Is the problem found?

Go toStep 15

Go toStep 16

15

Repair or replace any engine components as need-
ed.
Is the repair complete?

System OK

16

1. Check the powertrain control module
(PCM)/engine control module (ECM) grounds
for being clean, tight, and in their proper loca-
tion.

2. Check the Exhaust Gas Recirculation (EGR)
valve for being open or partially open all the
time.

3. Check the Torque Converter Clutch (TCC) op-

eration.

Check the A/C system operation.

Check the generator output.

6. Repair the generator if the output is not within
the specified range.

Are all checks and repairs complete?

ok

12-16 v

System OK

DETONATION/SPARK KNOCK

Step

Action

Value(s)

Yes

No

Were the Important Preliminary Checks performed?

Go toStep 2

Go to”Impor-
tant Preliminary
Checks”

1. Fill the fuel tank with a known good grade of
gasoline that has the octane rating of the value
specified.

2. Reevaluate the vehicle’s performance.

Does the detonation problem still exist?

87-89 octane

Go toStep 3

System OK

1. Inspect for low engine coolant.

2. Check for restricted airflow to the radiator or
restricted coolant flow.

3. Check for a faulty thermostat.

4. Check for an incorrect coolant solution.

Is the problem found?

Go toStep 4

Go toStep 5

Repair or replace any cooling system components
as needed.
Is the repair complete?

System OK

1. Check the voltage using the scan tool.

2. Replace the Engine Coolant Temperature
(ECT) sensor if the resistance is not within
specifications as listed in the Diagnostic Aids
for diagnostic trouble code (DTC) P0118.

Is the problem found?

Go toStep 6

Go toStep 7

Replace the ECT sensor or repair the circuit as
needed.
Is the repair complete?

System OK
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Step Action Value(s) Yes No
7 1. Check the ignition system output with a spark Go toStep 9 Go toStep 8
tester.
2. Inspect the spark plugs for the proper heat
range and gap.
3. Check for the proper operation of the ignition
controls.
Is the ignition system operating properly?
8 Repair or replace the ignition system components as System OK
needed.
Is the repair complete?
9 1. Connect the scan tool to the Data Link Con- 150 counts | Go to"Diagnos- | Go toStep 10
nector (DLC) tic Aids for
2. Road test the vehicle at the speed of the com- DTC PO171”
plaint.
3. Monitor the long term fuel trim reading from the
scanner data stream.
Is the long term fuel trim reading above the value
specified?
10 Check the fuel system pressure. 41-47 psi Go toStep 11 Go toStep 12
Is the problem found? (284-325 kPa)
11 Repair or replace the fuel system components as System OK
needed.
Is the repair complete?
12 1. Inspect for carbon buildup inside the engine. Go toStep 13
2. Remove the carbon with a top engine cleaner.
Follow the instructions supplied with the prod-
uct.
3. Check the basic engine parts such as the cam-
shaft, the cylinder head, the pistons, etc. for
excessive wear.
4. Replace any excessively worn parts.
Is the procedure complete?
13 System OK

1. Check the Exhaust Gas Recirculation (EGR)
valve for proper operation.

2. Check the air intake system for proper opera-
tion.

3. Check the Torque Converter Clutch (TCC) op-
eration and transaxle shift points.

4. Check the service bulletins for Programmable
Read-Only Memory (PROM) updates.

5. Check the cylinder compression.

6. Repair or replace any faulty components.

Are all checks and repairs complete?
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Involves a momentary lack of response as the
accelerator is pushed down. This can occur at any
vehicle speed. It is usually the most severe when first
trying to make the vehicle move, as from a stop.
Hesitation, sag, or stumble may cause the engine to

HESITATION, SAG, STUMBLE

stall if severe enough.

Important : Before diagnosing this condition, check ser-
vice bulletins for Programmable Read-Only Memory
(PROM) updates.

Step

Action

Value(s)

Yes

No

1

Were the Important Preliminary Checks performed?

Go toStep 2

Go to”Impor-
tant Preliminary
Checks”

1. Check the fuel system pressure. If the pres-
sure is not within the value specified, service
the fuel system as needed.

2. Inspect the Throttle Position (TP) sensor for
binding or sticking. The TP sensor voltage
should increase at a steady rate as the throttle
is moved toward Wide Open Throttle (WOT).

Is the problem found?

41-47 psi
(284-325 kPa)

Go toStep 3

Go toStep 4

Repair or replace any components as needed.
Is the repair complete?

System OK

1. Check the Manifold Absolute Pressure (MAP)
sensor response and accuracy.

2. Inspect the fuel for water contamination.

3. Check the Evaporative (EVAP) Emission canis-
ter purge system for proper operation.

Is the problem found?

Go toStep 5

Go toStep 6

Repair or replace any components as needed.
Is the repair complete?

System OK

1. Disconnect all of the fuel injector harness con-
nectors.

2. Connect an injector test light between the har-
ness terminals of each fuel injector.

3. Note the test light while cranking the engine.

Does the test light blink on all connectors?

Go toStep 8

Go toStep 7

1. Repair or replace the faulty fuel injector drive
harness, the connector, or the connector termi-
nal.

2. If the connections and the harnesses are good,
replace the powertrain control module
PCM)/engine control module (ECM) for an in-
ternal open in the fuel injector driver circuit.

Is the repair complete?

System OK

Measure the resistance of each fuel injector. The re-
sistance will increase slightly at higher tempera-
tures.
Is the fuel injector resistance within the value speci-
fied?

11.6-12.4 Q

Go toStep 10

Go toStep 9

Replace any of the fuel injectors with a resistance
that is out of specifications.
Is the repair complete?

System OK

10

Perform an injector balance test.
Is the problem found?

Go toStep 11

Go toStep 12
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Step

Action

Value(s)

Yes

No

11

Replace any restricted or leaking fuel injectors.
Is the repair complete?

System OK

12

Check the fuel system pressure after a cold start or
during moderate or full throttle acceleration.
Is the fuel pressure within specifications?

41-47 psi
(284-325 kPa)

Go toStep 14

Go toStep 13

13

Repair the restriction in the fuel system or replace
the faulty fuel pump.
Is the repair complete?

System OK

14

1. Check for faulty ignition wires.

2. Inspect for fouled spark plugs.

3. Check the ignition system output on each cylin-
der with a spark tester.

Is the problem found?

Go toStep 15

Go toStep 16

15

Repair or replace any ignition components as need-
ed.
Is the repair complete?

System OK

16

1. Check the generator output voltage.

2. Repair or replace the generator if the generator
output is less than the value specified.

3. Check the Exhaust Gas Recirculation (EGR)
valve operation.

Are all checks and needed repairs complete?

12-16 v

System OK

CUTS OUT, MISSES

This Involves a steady pulsation or jerking that
follows engine speed, usually more pronounced as
engine load increases. The exhaust has a steady
spitting sound at idle or low speed.

Step

Action

Value(s)

Yes

No

1

Were the Important Preliminary Checks performed?

Go toStep 2

Go to”Impor-
tant Preliminary
Checks”

Check the ignition system output voltage for all of the
cylinders using a spark tester.
Is spark present on all of the cylinders?

Go toStep 3

Go to”Ignition
System Check”

1. Inspect the spark plugs for excessive wear,
insulation cracks, improper gap, or heavy de-
posits.

2. Check the resistance of the ignition wires. Re-
place any ignition wires that have a resistance
greater than the value specified.

Is the problem found?

30,000 Q

Go toStep 4

Go toStep 5

Repair or replace any components as needed.
Is the repair complete?

System OK

With the engine running, spray the ignition wires with
a fine water mist to check for arcing and shorting to
ground.

Is the problem found?

Go toStep 6

Go toStep 7

Replace the ignition wires.
Is the repair complete?

System OK
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Step

Action

Value(s)

Yes

No

=

Perform a cylinder compression test.

2. If the compression is low, repair the engine as
needed.

3. Inspect for proper valve timing, bent pushrods,
worn rocker arms, broken or weak valve
springs, and worn camshatft lobes.

4. Inspect the intake manifold and the exhaust

manifold passages for casting flash.

Is the problem found?

Go toStep 8

Go toStep 9

Repair or replace any components as needed.
Is the repair complete?

System OK

1. Check the fuel system for a plugged in—line fuel
filter.

2. Check the fuel system for low fuel pressure. If
the fuel pressure is below the value specified,
service the fuel system as needed.

3. Inspect for contaminated fuel.

Is the problem found?

41-47 psi
(284-325 kPa)

Go toStep 10

Go toStep 11

10

Repair or replace any components as needed.
Is the repair complete?

System OK

11

1. Disconnect all of the fuel injector harness con-
nectors at the fuel injectors.

2. Connect an injector test light to the harness
terminals of each fuel injector connector.

3. Note the test light while cranking the engine for
each fuel injector.

Does the test light blink for all of the fuel injectors?

Go toStep 13

Go toStep 12

12

1. Repair or replace the faulty injector drive circuit
harness, the connector, or the connector termi-
nal.

2. If the harness, the connectors, and the termi-
nals are OK, replace the powertrain control
module (PCM)/engine control module (ECM).

Is the repair complete?

System OK

13

Measure the resistance of each fuel injector. The re-
sistance will increase slightly at higher tempera-
tures.

Is the injector resistance within the value specified?

11.6-12.4 Q

Go toStep 15

Go toStep 14

14

Replace any fuel injectors with a resistance that is
out of specifications.
Is the repair complete?

System OK

15

Perform an injector balance test.
Is the problem found?

Go toStep 16

Go toStep 17

16

Replace any restricted or leaking fuel injectors.
Is the repair complete?

System OK
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1. Inspect the routing of the ignition wires.

2. Inspect all of the ignition system grounds.

3. Correct the routing or repair the ground con-
nections as needed.

Are all checks and needed repairs complete?

Step Action Value(s) Yes No
17 1. Check for electromagnetic interference. Go toStep 18
2. Monitor the engine rpm with a scan tool.
Does the scan tool rpm change greatly with little
change in actual engine rpm?
18 System OK

POOR FUEL ECONOMY

Fuel economy, as measured by an actual road test, is 1.
noticeably lower than expected. Also, fuel economy

is noticeably lower than it was on this vehicle at one 2.
time, as previously shown by an actual road test. i

Important : Driving habits affect fuel economy. Check the
owner’s driving habits by asking the following questions:

Is the A/C system (i.e. defroster mode) turned on
all the time?

Are the tires at the correct air pressure?

Have excessively heavy loads been carried?

Does the driver accelerate too much and too often?
Suggest the driver read the section in the owner’s
manual about fuel economy.

Step Action Value(s) Yes No
1 Were the Important Preliminary Checks performed? Go toStep 2 Go to”"Impor-
tant Preliminary
Checks”
2 1. Inspect the air filter for excessive contamina- Go toStep 3
tion.
2. Inspect for fuel system leaks.
Are all needed checks complete?
3 1. Inspect the spark plugs for excessive wear, Go toStep 4
insulation cracks, improper gap, or heavy de-
posits.
2. Replace any faulty spark plugs.
3. Inspect the ignition wires for cracking, hard-
ness, and proper connections.
Are all needed checks and repairs complete?
4 1. Inspect the engine coolant level. Go toStep 5
2. Check the thermostat for being always open or
for an incorrect heat range.
3. Replace the thermostat as needed.
Are all needed checks and repairs complete?
5 1. Check the transaxle shift pattern. Ensure all System OK
transaxle gears are functioning.
2. Check the Torque Converter Clutch (TCC) op-
eration with a scan tool. The scan tool should
indicate rpm drop when the TCC is command-
ed on.
3. Check for proper calibration of the speedome-
ter.
4. Check the brakes for dragging.
5. Check the cylinder compression.
6. Repair, replace, or adjust any components as
needed.
Are all checks and needed repairs complete?
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ROUGH, UNSTABLE, OR INCORRECT IDLE, STALLING

The engine runs unevenly at idle. If the condition is
bad enough, the vehicle may shake. Also, the idle
varies in rpm (called "hunting”). Either condition may
be severe enough to cause stalling. The engine idles
at incorrect idle speed.

Important : Before diagnosing the symptom, check ser-
vice bulletins for updates.

circuit as needed.
Is the repair complete?

Step Action Value(s) Yes No
1 Were the Important Preliminary Checks performed? Go toStep 2 Go to”"Impor-
tant Preliminary
Checks”
2 1. Connect the scan tool to the Data Link Con- Go toStep 5 Go toStep 3
nector (DLC).
2. Monitor the Oxygen Sensor (02S) reading at
different throttle positions.
Does the O2S sensor change quickly from rich to
lean at the different throttle positions?
3 Check the O2S sensor for contamination from fuel Go toStep 4 Go toStep 5
or improper use of Room Temperature Vulcanizing
(RTV) sealant.
Is the O2S sensor contaminated?
4 Replace the contaminated O2S sensor as needed. System OK
Is the repair complete?
5 1. Check for a sticking throttle shaft or binding 0.4-08v GotoStep 6 | Go to"Diagnos-
throttle linkage that may cause incorrect tic Aids for
Throttle Position (TP) sensor voltage. DTC PO123”
2. Check the TP sensor voltage reading with the
throttle closed.
Is the TP sensor voltage within the value specified?
6 1. Check the Engine Coolant Temperature (ECT) 5°F (3°C) Go toStep 7 Go toStep 9
sensor voltage reading using the scan tool.
2. Compare the ECT reading with the ambient
temperature when the engine is cold.
Does the ECT temperature reading differ from the
ambient temperature by more than the value speci-
fied?
7 Check for high resistance in the ECT sensor circuit Go toStep 8 Go toStep 9
or the sensor itself.
Is the problem found?
8 Replace the ECT sensor or repair the circuit as System OK
needed.
Is the repair complete?
9 Check the Manifold Absolute Pressure (MAP) sen- Go toStep 10 Go toStep 11
sor for response and accuracy.
Is the problem found?
10 Replace the MAP sensor or repair the MAP sensor System OK
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Step

Action

Value(s)

Yes

No

11

1. Road test the vehicle at the speed of the com-
plaint.

2. Monitor the fuel trim reading using the scan
tool.

Is the fuel trim reading within the value specified?

115-150
counts

Go toStep 14

Go toStep 12

12

Is the fuel trim reading below the value specified?

115 counts

Go to"Diagnos-
tic Aids for
DTC P0172”

Go toStep 13

13

Is the fuel trim reading above the value specified?

150 counts

Go to"Diagnos-
tic Aids for
DTC PO171”

14

1. Disconnect all of the fuel injector harness con-
nectors at the fuel injectors.

2. Connect an injector test light between the har-
ness terminals of each fuel injector connector.

3. Note the test light while cranking the engine.

Does the test light blink for all of the fuel injectors?

Go toStep 16

Go toStep 15

15

1. Repair or replace the faulty injector drive circuit
harness, the connector, or the connector termi-
nals as needed.

2. If the harness, the connectors, and the termi-
nals are OK, replace the powertrain control
module (PCM)/engine control module (ECM).

Is the repair complete?

System OK

16

Measure the resistance of each of the fuel injectors.
The resistance will increase slightly at higher tem-
peratures.

Is the resistance within the value specified?

11.6-12.4 Q

Go toStep 18

Go toStep 17

17

Replace any fuel injectors with a resistance that is
out of specifications.
Is the repair complete?

System OK

18

Perform an injector balance test.
Is the problem found?

Go toStep 19

Go toStep 20

19

Replace any leaking or restricted fuel injectors.
Is the repair complete?

System OK

20

1. With the engine OFF, disconnect the fuel pres-
sure regulator vacuum hose.

2. Thoroughly inspect the fuel pressure regulator
vacuum port and the fuel pressure regulator
vacuum hose for the presence of fuel.

Is the problem found?

Go toStep 21

Go toStep 22

21

Replace the fuel pressure regulator as needed.
Is the repair complete?

System OK
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Step Action Value(s) Yes No
22 1. Check the ignition system output voltage for all 30,000 Q Go toStep 23 | Go toStep 24
of the cylinders using a spark tester.
2. Inspect the spark plugs for excessive wear,
insulation cracks, improper gap, or heavy de-
posits.
3. Inspect the ignitionwires for cracking, hard-
ness, or improper connections.
4. Replace any ignition wires with a resistance
over the value specified.
Is the problem found?
23 Repair or replace any ignition system components System OK
as needed.
Is the repair complete?
24 1. Inspect for vacuum leaks. Go toStep 25 | Go toStep 26
2. Check for proper Positive Crankcase Ventila-
tion (PCV) operation.
3. Check the Idle Air Control (IAC) valve opera-
tion.
4. Inspect the PCM/ECM ground connections.
Is the problem found?
25 Repair or replace any components as needed. System OK
Is the repair complete?
26 1. Check the Exhaust Gas Recirculation (EGR) 12-16v Go toStep 27 | Go toStep 28
valve for proper operation.
2. Inspect the battery cables and the ground
straps for proper connections.
3. Check the generator voltage output. Repair or
replace the generator if the voltage output is
not within the value specified.
Is the problem found?
27 Repair or replace any components as needed. System OK
Is the repair complete?
29 . Inspect for broken engine mounts. System OK

1

2. Check for proper valve timing.

3. Perform a cylinder compression test.

4. Inspect for bent pushrods, worn rocker arms,
broken or weak valve springs, and a worn cam-
shaft.

5. Perform repairs as needed.

Are all of the checks and needed repairs complete?
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EXCESSIVE EXHAUST EMISSIONS OR ODORS

A vehicle fails an emission test. The vehicle has an excessive rotten egg smell.

Important : Excessive odors do not necessarily indicate excessive emissions.

Step Action Value(s) Yes No
1 Were the Important Preliminary Checks performed? Go toStep 2 Go to”"Impor-
tant Preliminary
Checks”
2 1. Run the engine until it reaches operating tem- System OK Go toStep 3
perature.
2. Perform an emission test.
Does the vehicle pass the emission test?
3 1. Connect the scan tool to the Data Link Con- 115-150 Go toStep 6 Go toStep 4
nector (DLC). counts
2. Road test the vehicle.
3. Monitor the long term fuel trim memory.
Is the long term fuel trim memory within the value
specified?
4 Is the long term fuel trim memory below the value 115 counts Go to"Diagnos- | Go toStep 5
specified? tic Aids for
DTC P0172”
5 Is the long term fuel trim memory above the value 150 counts Go to"Diagnos-
specified? tic Aids for
DTC PO171”
6 1. Check for a properly installed fuel cap. Go toStep 7 Go toStep 8
2. Check the fuel system pressure.
3. Perform an injector balance test.
Is the problem found?
7 1. Repair or replace any fuel system components System OK
as needed.
2. Perform an emission test.
Does the vehicle pass the emission test?
8 1. Check the ignition system for proper operation. Go toStep 9 Go toStep 10
2. Inspect the spark plugs for excessive wear,
insulation cracks, improper gap, or heavy de-
posits.
3. Check the ignition wires for cracking, hardness,
or improper connections.
Is the problem found?
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Step

Action

Value(s)

Yes

No

1. Repair or replace any ignition system compo-
nents as needed.
2. Perform an emission test.

Does the vehicle pass the emission test?

System OK

10

1. Inspect for vacuum leaks.

2. Inspect the catalytic converter for contamina-
tion.

3. Inspect for carbon buildup on the throttle body
and the throttle plate and inside the engine.
Remove with a top engine cleaner.

4. Check the Exhaust Gas Recirculation (EGR)
valve to make sure it opens.

5. Check for proper Positive Crankcase Ventila-
tion (PCV) operation.

Are all checks and needed repairs complete?

System OK

DIESELING, RUN-ON

An engine continues to run after the ignition switch
is turned OFF.

Step

Action

Value(s)

Yes

No

1

Were the Important Preliminary Checks performed?

Go toStep 2

Go to”Impor-
tant Preliminary
Checks”

Does the engine run smoothly after the ignition
switch is turned OFF?

Go toStep 3

Go toStep 4

1. Check the ignition switch and the ignition
switch adjustment.
2. Replace the ignition switch if needed.

Is the repair complete?

System OK

1. Check the evaporative emission system.

2. Check for leaking fuel injectors.

3. Check the Idle Air Control (IAC) valve opera-
tion.

4. Inspect for vacuum leaks.

5. Check for the proper base idle setting.

Are all checks and repairs complete?

System OK
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BACKFIRE

Fuel ignites in the intake manifold, or in the exhaust
system, making a loud popping noise.

Important : Before diagnosing the symptom, check ser-
vice bulletins for updates.

Step Action Value(s) Yes No
1 Were the Important Preliminary Checks performed? Go toStep 2 Go to”"Impor-
tant Preliminary
Checks”
2 1. Inspect for crossed or crossfiring ignition wires. Go toStep 3 Go toStep 4
2. Check the ignition system output voltage for all
cylinders using a spark tester.
3. Inspect the spark plugs for excessive wear,
burned electrodes, improper gap, or heavy de-
posits..
Is the problem found?
3 Repair or replace any ignition system components System OK
as needed.
Is the repair complete?
4 1. Check the fuel system operation. Go toStep 5 Go toStep 6
2. Check the fuel injectors by performing an injec-
tor diagnosis.
Is the problem found?
5 Repair or replace any fuel system components as System OK
needed.
Is the repair complete?
6 1. Inspect the Exhaust Gas Recirculation (EGR) Go toStep 7 Go toStep 8
gasket for a leak or a loose fit.
2. Check the EGR valve for proper operation.
3. Inspect the intake manifold and the exhaust
manifold for a casting flash.
Is the problem found?
7 Repair or replace any components as needed. System OK
Is the repair complete?
8 1. Inspect the timing belt for proper installation System OK
and tension.
2. Check the engine compression.
3. Inspect the intake manifold gasket and the ex-
haust manifold gasket for leaks.
4. Check for sticking or leaking valves.
5. Repair or replace any components as needed.
Are all checks and corrections complete?
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B102F001

B102F002

B102F003

MAINTENANCE AND REPAIR

ON-VEHICLE SERVICE
FUEL TANK

Removal Procedure

CAUTION : The fuel system is under pressure. To

avoid fuel spillage and the risk of personal injury or

fire, it is necessary to relieve the fuel system pressure

before disconnecting the fuel lines.

1. Relieve the fuel pressure. Refer to ” Fuel System
Pressure Relief " in this section.

2. Disconnect the negative battery cable.

3. Drain the fuel tank.

4. Disconnect the right rear parking brake cable from
the retaining bracket attached to the right side fuel

tank strap.

5. Remove the fuel tank filler tube clamp at the fuel
tank.

6. Disconnect the fuel tank filler tube.

7. Disconnect the fuel tank vent tube at the fuel tank.

8. Disconnect the fuel vapor line near the fuel tank
filler tube.

9. Disconnect the fuel pump harness connector near
the left rear corner of the fuel tank.

10. Disconnect the fuel inlet line and the fuel return line
near the right front of the fuel tank.

11. Disconnect the wiring harness clips and the fuel line
clips as needed.
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B102F005

B102F001

12.
13.
14.
15.
16.
17.

Support the fuel tank.

Remove the fuel tank strap retaining nuts.
Remove the fuel tank straps.

Carefully lower the fuel tank.

Remove the fuel tank.

Transfer any parts as needed.

Installation Procedure

N

o

BHoOoo~NOo

11.

12.
13.
14.

Raise the fuel tank into position.
Install the fuel tank straps.
Install the fuel tank strap retaining nuts.

Tighten

Tighten the fuel tank strap retaining nuts to 13 Nem
(115 Ib—ft).

Connect the fuel outlet line and the fuel return line.
Connect the wiring harness clips and the fuel line
clips as needed.

Connect the fuel pump harness connector.
Connect the fuel vapor line.

Connect the fuel tank filler tube.

Connect the fuel tank vent tube.

Install the fuel tank filler tube clamp at the fuel tank.

Connect the right rear parking brake cable to the
retaining bracket attached to the right side fuel tank
strap.

Connect the negative battery cable.

Fill the fuel tank.

Perform a leak check of the fuel tank and the fuel
line connections.
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A402F062

A402F063

A402F064

FUEL PUMP
Removal Procedure

CAUTION : The fuel system is under pressure. To
avoid fuel spillage and the risk of personal injury or
fire, it is necessary to relieve the fuel system pressure
before disconnecting the fuel lines.

1. Relieve the fuel system pressure.

1) Remove the fuel cap.

2) Remove fuel pump fuse EF18 from the engine
fuse block.

3) Start the engine and allow the engine to stall.

4) Crank the engine foran additional 10 seconds.

Disconnect the negative battery cable.
Remove the rear seat. Refer to Section 9H, Seats.

Remove the fuel pump access cover.
Disconnect the electrical connector at the fuel

pump assembly.

Disconnect the fuel outlet line.

7. Disconnect the fuel tank return line.

8. Turn the lock ring counterclockwise to clear the
tank tabs.

9. Remove the fuel pump assembly from the tank.

10. Remove and discard the gasket.

akrwd

o

Installation Procedure

1. Clean the gasket mating surface on the fuel tank.

2. Position the new gasket in place.

3. Install the fuel pump into the fuel tank in the same
location as removed for ease of line and connector
installation.

4. Position the lock ring in place and turn it clockwise
until it contacts the tank stop.

5. Connect the fuel pump assembly connector.

6. Install the fuel pump outlet line.

7. Install the fuel tank return line.

8. Install the fuel pump access cover.

9. Connect the negative battery cable.

10. Perform an operational check of the fuel pump.

11. Install the rear seat. Refer to Section 9H, Seats.
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FUEL TANK PRESSURE SENSOR

Removal Procedure

CAUTION : The fuel system is under pressure. To

avoid fuel spillage and risk of personal injury or fire,

it is necessary to relieve the fuel system pressure be-

fore disconnecting the fuel lines.

1. Relieve the fuel pressure. Refer to ” Fuel System
Pressure Relief "in this section.

2. Disconnect the negative battery cable.

3. Remove the rear seat. Refer to Section 9H, Seats.

4. Remove the fuel pump access cover.

A402F062

5. Disconnect the fuel tank pressure sensor electrical
connector.

6. Bend the retaining tabs and remove the fuel tank
pressure sensor.

A402F065

Installation Procedure

1. Install the fuel tank pressure sensor and bend the
retaining tabs into place.

2. Connect the fuel tank pressure sensor electrical
connector.

A402F065
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A402F062

B102F013

B102F014

3. Install the fuel pump access cover.

4. Install the rear seat. Refer to Section 9H, Seats.
5. Install the fuel pump fuse and the gas cap.

6. Connect the negative battery cable.

FUEL FILTER

Removal Procedure

Disconnect the negative battery cable.

CAUTION : The fuel system is under pressure. To
avoid fuel spillage and the risk of personal injury or
fire, it is necessary to relieve the fuel system pressure
before disconnecting the fuel lines.

1. Relieve the fuel system pressure. Refer to "Fuel
System Pressure Relief’in this section.

2. Disconnect the inlet/outlet fuel lines by moving the
line connector lock forward and pulling the hose off
of the fuel filter tube.

3. Remove the fuel filter mounting bracket assembly
bolt.

4. Remove the fuel filter.

Installation Procedure

1. Install the new fuel filter into the retaining clamp.
Note the flow direction.

2. Install the outer fuel filter mounting bracket and the
mounting bracket assembly bolt.

Tighten
Tighten the fuel filter mounting bracket assembly bolt
to 89 Ib—in (10 Nem).
3. Connect the inlet/outlet lines. Secure the lines with
the connector lock.
Connect the negative battery cable.
Perform a leak test of the fuel filter.

ok
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B102F085

FUEL RAIL AND INJECTORS

Removal Procedure

CAUTION : The fuel system is under pressure. To

avoid fuel spillage and the risk of personal injury or

fire, it is necessary to relieve the fuel system pressure

before disconnecting the fuel lines.

1. Relieve the fuel system pressure. Refer to "Fuel
System Pressure Relief’in this section.

2. Disconnect the negative battery cable.

3. Disconnect the intake air temperature (IAT) sensor
connector.

4. Disconnect the breather hose from the valve cover.

5. Remove the air intake tube and resonator.

6. Disconnect the positive crankcase ventilation (PCV)
hose from the valve cover.

7. Disconnect the throttle cables from the throttle body
and the bracket.

8. Remove the fuel pressure regulator. Refer to ” Fuel
Pressure Regulator " in this section.

9. Disconnect the fuel return line at the fuel rail.

10. Disconnect the fuel inlet line at the fuel rail.

11. Remove the fuel rail retaining bolts.

Notice : Before removal, the fuel rail assembly may be
cleaned with a spray—type cleaner, following package in-
structions. Do not immerse the fuel rails in liquid cleaning
solvent. Use care in removing the fuel rail assembly to pre-
vent damage to the electrical connectors and the injector
spray tips. Prevent dirt and other contaminants from enter-
ing open lines and passages. Fittings should be capped
and holes plugged during service.

Important : If an injector becomes separated from the rail

and remains in the cylinder head, replace the injector O—

ring seals and the retaining clip.

12. Remove the fuel rail with the fuel injector channel
cover and the injectors attached.

13. Disconnect the fuel injector channel cover connec-
tors.
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B102F015

B102F016

B102F024

14. Remove the fuel injector retainer clips.

15. Remove the fuel injectors by pulling them down and
out.

16. Discard the fuel injector O—rings.

Installation Procedure

Important : Important: Different injectors are calibrated

for different flow rates. When ordering new fuel injectors,

be certain to order the identical part number that is in-

scribed on the old injector.

1. Lubricate the new fuel injector O-rings with engine
oil. Install the new O-rings on the fuel injectors.

2. Install the fuel injectors into the fuel rail sockets
with the fuel injector terminals facing outward.

3. Install the fuel injector retaining clips onto the fuel
injector and the fuel rail ledge.

4. Make sure that the retaining clip should be parallel
to the fuel injector harness connector.

5. Install the fuel rail assembly into the cylinder head.
6. Install the fuel rail retaining bolts.

Tighten

Tighten the fuel rail retaining bolts to 18 Ib—ft (25
Nem).
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B102F018
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B102F032

7. Connect the fuel inlet line to the fuel rail.

Connect the fuel return line to the fuel rail

9. Install the fuel pressure regulator. Refer to ” Fuel
Pressure Regulator " in this section.

10. Connect the fuel injector channel cover and con-
nectors. Rotate each fuel injector as required.

11. Connect the throttle cables to the throttle body
bracket.

12. Connect the PCV hose to the valve cover.

©

13. Install the air intake tube.

14. Connect the breather hose to the valve cover.

15. Connect the IAT sensor connector.

16. Connect the negative battery cable.

17. Perform a leak check of the fuel rail and fuel injec-
tors.

FUEL PRESSURE REGULATOR

Removal Procedure

CAUTION : The fuel system is under pressure. To

avoid fuel spillage and the risk of personal injury or

fire, it is necessary to relieve the fuel system pressure

before disconnecting the fuel lines.

1. Relieve the fuel pressure. Refer to ” Fuel System
Pressure Relief"in this section.

2. Disconnect the negative battery cable.

3. Disconnect the intake air temperature (IAT) sensor
connector.

4. Disconnect the breather hose from the valve cover.

5. Remove the air intake tube.

6. Disconnect the vacuum hose from the fuel pressure
regulator.

7. Remove the fuel pressure regulator retaining
clamp.

8. Remove the fuel pressure regulator by turning it
back and forth and then pulling it out.
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9. Discard the O-ring.
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B102F030

Installation Procedure

1. Lubricate a new O-ring. Install the new O-ring onto
the fuel pressure regulator body.

2. Insert the fuel pressure regulator into the fuel rail
body.

3. Install the fuel pressure regulator retaining clamp.

Tighten
Tighten the fuel pressure regulator retaining clamp to
106 Ib—in (12 Nem).

4. Connect the vacuum hose to the fuel pressure re-
gula—tor.

Install the air intake tube.

Connect the breather hose to the valve cover.
Connect the IAT sensor connector.

Connect the negative battery cable.

Perform a leak test of the fuel pressure regulator
with the engine off and the ignition ON.

ENGINE COOLANT TEMPERATURE
SENSOR

Removal Procedure

1. Relieve the coolant system pressure.

2. Disconnect the negative battery cable.

3. Disconnect the engine coolant temperature (ECT)
sensor connector.

Notice : Take care when handling the engine coolant tem-

perature sensor. Damage to the sensor will affect the prop-

er operation of the fuel injection system.

4. Remove the ECT sensor from the electronic ignition
(El) system ignition coil adapter.

© o~

Installation Procedure

1. Coat the threads of the ECT sensor with sealer.

2. Install the ECT sensor into the EI system ignition
coil adapter.

Tighten

Tighten the engine coolant temperature sensor to 18
Ib—ft (25 Nem).

Connect the ECT sensor connector.

Fill the coolant system.

5. Connect the negative battery cable.

how
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THROTTLE POSITION SENSOR

S =
\e — Removal Procedure
1. Disconnect the negative battery cable.
2. Disconnect the throttle position (TP) sensor con-
nec—tor.
3. Remove the TP sensor retaining bolts and the TP
sensor.

Installation Procedure

1. With the throttle valve closed, position the TP sen-
sor on the throttle shaft. Align the TP sensor with
the bolt holes.

2. Install the TP sensor retaining bolts.

Tighten
Tighten the throttle position sensor retaining bolts to
18 Ib—in (2 Nem).

3. Connect the TP sensor connector.

4. Connect the negative battery cable.

A102F022

THROTTLE BODY

Removal Procedure

1. Disconnect the negative battery cable.

2. Disconnect the intake air temperature (IAT) sensor
connector.

3. Disconnect the breather hose from the valve cover.

4. Remove the air intake tube.

%

B102F019
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5. Disconnect the throttle cables by opening the
throttle and moving the cable through the release
slot.

6. Disconnect the vacuum hoses from the throttle
body.

7. Disconnect the Throttle Position (TP) sensor and
the Idle Air Control (IAC) valve connectors.

8. Disconnect the coolant hoses from the throttle
body.

9. Remove the throttle body retaining nuts.

Notice : Cover the opening of the intake manifold after re-

moving the throttle body assembly. This will prevent any

objects or debris from entering the engine which may

cause damage.

10. Remove the throttle body and discard the gasket.

11. Remove the TP sensor. Refer to ” Throttle Position
Sensor " in this section.

12. Remove the IAC valve. Refer to "Idle Air Control
Valve”in this section.
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Installation Procedure

Notice : Use care in cleaning old gasket material from ma-

chined aluminum surfaces. Sharp tools may damage seal-

ing surfaces.

1. Clean the gasket mating surface on the intake
man-—ifold.

Notice : The throttle body may be cleaned following disas-

sembly in a cold immersion—type cleaner. The TP sensor

and the IAC valve should not come in contact with any sol-

vent or cleaner, as they may be damaged.

2. Clean the throttle body.

3. Install the TP sensor. Refer to ” Throttle Position
Sensor " in this section.

4. Install the IAC valve. Refer to”Idle Air Control
Valve”in this section.

5. Install the throttle body assembly with a new gasket

B102F028 to the intake manifold.

6. Install the throttle body retaining nuts.

Tighten
Tighten the throttle body retaining nuts to 80 Ib—in (9
Nem).

7. Connect the TP sensor connector and the IAC

— valve connector.
\ =7 \ 8. Connect the coolant hoses to the throttle body.
& A ( (Il 9. Connect the vacuum hoses to the throttle body.
SANY

\\\\\\\\‘f\i\“ Important : Make sure the throttle/cruise control cables

’ T\:‘\ do not hold the throttle open. With the engine OFF, check
> ’

to see that the accelerator pedal is free.

10. Connect the throttle/cruise cables.

11. Install the air intake tube.

12. Connect the breather hose to the valve cover.
13. Connect the IAT sensor connector.

14. Connect the negative battery cable.

15. Fill the cooling system.

B102F019
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OXYGEN SENSOR

Removal Procedure
1. Disconnect the negative battery cable.

Notice : The oxygen sensor (O2S 1) uses a permanently
attached pigtail and connector. This pigtail should not be
removed from the O2S 1. Damage or removal of the pigtail
or the connector could affect proper operation of the O2S
1. Take care when handling the O2S 1. Do not drop or
damage the O2S1.

2. Disconnect the O2S 1 connector.

Notice : The oxygen sensor may be difficult to remove
when the engine temperature is below 118?F (48?C). Ex-
cessive force may damage the threads in the exhaust
manifold.

3. Carefully remove the O2S 1 from the exhaust man-
ifold.

Installation Procedure

Important : A special anti-seize compound is used on the
02S 1 threads. This compound consists of a liquid graph-
ite and glass beads. The graphite will burn away, but the
glass beads will remain, making the sensor easier to re-
move. New or service sensors will already have the com-
pound applied to the threads. If a sensor is removed from
any engine and if for any reason it is to be reinstalled, the
threads must have anti—seize compound applied before
reinstallation.

1. Coat the threads of the O2S with an anti—seize
com—pound, if needed.
2. Install the O2S into the exhaust manifold.

Tighten
Tighten the oxygen sensor to 41 NSm (30 lb—ft).

3. Connect the O2S connector.
4. Connect the negative battery cable.

HEATED OXYGEN SENSOR

Removal Procedure

1. Disconnect the negative battery cable.
2. Disconnect the electrical connector.
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3. Remove the heated oxygen sensor (HO2S 2).

A402G002

Installation Procedure

1. Install the HO2S 2.

Tighten
Tighten the heated oxygen sensor to 30 Ib—ft 41 Nem).

A402G002

2. Connect the electrical connector.
3. Connect the negative battery cable.

A402F067
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INTAKE AIR TEMPERATURE
SENSOR

Removal Procedure

1. Disconnect the negative battery cable.

2. Disconnect the intake air temperature (IAT) sensor
connector.

3. Remove the IAT sensor by pulling it out of the air
in—take tube.

Installation Procedure

1. Insert the IAT sensor into the air intake tube.
2. Connect the IAT connector.

3. Connect the negative battery cable.

IDLE AIR CONTROL VALVE

Removal Procedure

1. Disconnect the negative battery cable.

2. Disconnect the Idle Air Control (IAC) valve connec-
tor.

3. Remove the IAC valve retaining bolts.

Notice : On IAC valves that have been in service, do not

push on the valve pintle. The force required to move the

pintle may damage the threads on the worm drive.

4. Remove the IAC valve.

5. Clean the IAC valve O-ring seal area, the pintle
valve seat and the air passage with a suitable fuel
system cleaner. Do not use methyl ethyl ketone.

Installation Procedure

Important : If installing a new IAC valve, be sure to re-
place it with an identical part. The IAC valve pintle shape
and diameter are designed for the specific application.
Measure the distance between the tip of the IAC valve
pintle and the mounting flange. If the distance is greater
than 28 mm, use finger pressure to slowly retract the
pintle. The force required to retract the pintlewill not dam-
age the IAC valve. The purpose of the 28 mmsetting is to
prevent the IAC pintle from bottoming out on the pintle
seat. This 28 mm setting is also an adequate setting for
controlled idle on a restart.
1. Lubricate a new O-ring with engine oil. Install the
new O-ring onto the valve.
2. Install the IAC valve into the throttle body.
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B102F019
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3. Install the IAC valve retaining bolts.

Tighten

Tighten the idle air control valve retaining bolts to 27
Ib—in (3 Nem).

Connect the IAC valve connector.

Connect the negative battery cable.

Start the engine and check for the proper idle
speed.

»

oo

MANIFOLD ABSOLUTE PRESSURE
SENSOR

Removal Procedure

1. Disconnect the negative battery cable.

2. Disconnect the negative battery cable.

3. Disconnect the Intake Air Temperature (IAT) sensor
connector.

4. Disconnect the breather hose from the valve cover.
Remove the air intake tube.

5. Disconnect the throttle cable from the throttle body
and bracket.
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B102F086

B102F019

6. Remove the Manifold Absolute Pressure (MAP)

sensor from the intake manifold.

7. Disconnect the MAP sensor harness from the MAP

Ssensor.

Installation Procedure

1. Connect theMAP sensor harness to the MAP sen-

sor.

Install the MAP sensor into the intake manifold.

3. Connect the throttle cable to the throttle body and
bracket.

N

Install the air intake tube.

Connect the breather hose to the valve cover.
Connect the IAT sensor connector.

Connect the negative battery cable.

Nogaks
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B402F047

B402F047

B402F048

EXHAUST GAS RECIRCULATION
VALVE

Removal Procedure

1. Disconnect the negative battery cable.

2. Disconnect the Exhaust Gas Recirculation (EGR)
valve electrical connector.

3. Remove the EGR valve retaining bolts.

4. Remove the EGR valve from the Electronic Ignition
(El) system ignition coil adapter.

Installation Procedure

1. Clean the EIl system ignition coil adapter mating
sur—face.

2. Install a new EGR valve gasket.

3. Install the EGR valve with the bolts.

Tighten

Tighten the exhaust gas recirculation valve retaining
bolts to 15 Ib—ft (20 Nem).

Connect the EGR valve electrical connector.

5. Connect the negative battery cable.

»

G SENSOR

Removal Procedure

1. Disconnect the negative battery cable.

2. Disconnect the G sensor electrical connector and
re—move the G sensor.
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B402F048

A102F020

A102F021

Installation Procedure

1. Install the G sensor and connect the electrical con—
nector.

2. Connect the negative battery cable.

EVAPORATIVE EMISSION CANISTER

Removal Procedure

CAUTION : Canister and vacuum hoses contain fuel

vapors. Do not smoke in the area or permit an open

flame.

1. Remove the Evaporative (EVAP) Emission canister
rotective cover.

2. Disconnect the canister fuel vapor hoses.

3. Remove the bolt that secures the canister flange to

the vehicle.

Slide canister out of the track holder.

5. Remove the canister.

»

Installation Procedure

1. Insert the canister into the track and slide it into
posi-tion.

2. Install the canister flange bolt.
Tighten
Tighten the evaporative emission canister flange bolt
to 20 Nem(15 Ib—t).

3. Connect the canister fuel vapor hoses.

4. Install the canister protective cover.
Tighten

Tighten the evaporative emission canister protective
cover to 71 lb—in (8 Nem).
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B102F033
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EVAPORATIVE EMISSION CANISTER
PURGE SOLENOID

Removal Procedure

1. Disconnect the negative battery cable.

2. Disconnect the Evaporative (EVAP) Emission can-
ister purge solenoid connector.

3. Disconnect the vacuum hoses from the EVAP emis-
sion canister purge solenoid.

4. Remove the EVAP emission canister purge sole-
noid bracket bolt from the intake manifold.

5. Unclip the EVAP emission canister purge solenoid
from the mounting bracket.

Installation Procedure

1. Attach the EVAP canister purge solenoid to the
mounting bracket.

2. Install the EVAP canister purge solenoid and the
mounting bracket to the intake manifold with the
bracket bolt.

Tighten
Tighten the evaporative emission canister purge
sole—noid bracket bolt to 44 Ib—in (5 Nem).

3. Connect the vacuum hoses to the EVAP emission
canister purge solenoid.

4. Connect the EVAP emission canister purge sole-
noid connector.

5. Connect the negative battery cable.

CRANKSHAFT POSITION SENSOR

Removal Procedure

1. Disconnect the negative battery cable.

2. Remove the power steering pump, if equipped. Re-
fer to Section 6B, Power Steering Pump.

3. Remove the A/C compressor, if equipped. Refer to
Section 7B, Manual Control Heating, Ventilation,
and Air Conditioning System.

4. Remove the rear A/C compressor mounting bracket
bolts and the rear A/C compressor mounting brack-
et, if equipped.

5. Remove the accessory mounting bracket by remov-
ing the bolts.
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6. Disconnect the Crankshaft Position (CKP) sensor

connector from the fuel injector channel cover.

7. Remove the CKP sensor retaining bolt.
8. Gently rotate and remove the CKP sensor from the

engine block.

Installation Procedure

=

Insert the CKP sensor into the engine block.
2. Install the CKP sensor retaining bolt.

Tighten
Tighten the crankshaft position sensor retaining bolt
to 89 Ib—in (10 Nem).

3. Connect the CKP sensor connector to the fuel in-
jector channel cover.

4. Install the accessory mounting bracket.

Tighten
Tighten the accessory mounting bracket bolts to 35
Nem (26 lb—ft).

5. Install the rear A/C mounting bracket, if equipped.

Tighten
Tighten the rear A/C mounting bracket bolts to 26 Ib—ft
(35 Nem).

6. Install the A/C compressor, if equipped. Refer to
Section 7B, Manual Control Heating, Ventilation,
and Air Conditioning System.

7. Install the power steering pump, if equipped. Refer
toSection 6B, Power Steering Pump.

8. Connect the negative battery cable.
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CAMSHAFT POSITION SENSOR
Removal Procedure

1. Disconnect the negative battery cable.
2. Remove the engine cover.
3. Disconnect the sensor electrical connector.
4.

Remove the timing belt front cover. Refer to Sec-
tion 1C, DOHC Engine Mechanical.
5

Remove the camshaft position sensor bolts.
Remove the camshaft position sensor from the top.
FA (O
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B402F050
Installation Procedure
‘// 1. Install the camshaft position sensor and bolts.
Tighten
Tighten the camshaft position sensor bolts to 12 Nem
@ \ (106 lb—in).

©
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Install the timing belt front cover, the crankshaft
pulley, the accessory drive belt, and the air filter.
Refer to Section 1C, DOHC Engine Mechanical.
Connect the sensor electrical connector.

Install the engine cover.

Connect the negative battery cable.

POWERTRAIN CONTROL MODULE/
ENGINE CONTROL MODULE

Removal Procedure

Disconnect the negative battery cable.

Remove the right side kick panel. Refer to Section
9G, Interior Trim.

Disconnect the powertrain control module
(PCM)/engine control module (ECM) retaining clip
from the PCM/ECM mounting base.

Remove the retaining clip lower end from the
mounting base.

Remove the PCM/ECM from the mounting base.
Disconnect the PCM/ECM connectors from the
PCM/ ECM.
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Installation Procedure
1. Connect the PCM/ECM connectors to the PCM/

ECM.

2. Insert and align the PCM/ECM into the mounting
base.

3. Insert the retaining clip lower end into the mounting
base.

4. Connect the retaining clip to the mounting base.

5. Install the passenger side kick panel. Refer to Sec-
tion 9G, Interior Trim.

6. Connect the negative battery cable.

7. Perform a crankshaft position system variation
learning procedure. Refer to ” DTC P1336 " in this
section.

B102F011

ELECTRONIC IGNITION SYSTEM
IGNITION COIL

Removal Procedure

1. Disconnect the negative battery cable.

2. Disconnect the electronic ignition (EI) system igni-
tion coil connector.

3. Note the ignition wire location and remove the igni-
tion wires.

4. Remove the EIl system ignition coil retaining bolts.

5. Remove the EIl system ignition coil.

A102F011

Installation Procedure

1. Install the El system ignition coil into the mounting
location and install the retaining bolts.

Tighten

Tighten the electronic ignition system ignition coil re—
taining bolts to 89 Ib—in (10 Nem).

Connect the El system ignition coil connector.
Install the ignition wires.

4. Connect the negative battery cable.

wnN

A102F011
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FUEL CUTOFF SWITCH

Removal Procedure

1.
2.

3.

5.
6.

Disconnect the negative battery cable.

Remove the passenger front rocker trim panel. Re-
fer to Section 9G, Interior Trim.

Remove the lower B—pillar trim panel. Refer to Sec-
tion 9G, Interior Trim.

Reposition the carpet.

Remove the fuel cutoff switch mounting bolts.
Disconnect the electrical connector at the fuel cutoff
switch.

Installation Procedure

Connect the electrical connector at the fuel cutoff
switch.
Install the fuel cutoff switch mounting bolts.

Tighten
Tighten the fuel cutoff switch mounting bolts to 27 Ib—
in (3 Nem).



1F — 402 ENGINE CONTROLS

B202F101
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3. Reposition the carpet.

4. Install the lower B—pillar trim panel. Refer to Sec-
tion 9G, Interior Trim.

5. Install the passenger front rocker trim panel. Refer
to Section 9G, Interior Trim.

6. Connect the negative battery cable.

Important : The fuel cutoff switch may have to be reset to

enable the vehicle to start.

KNOCK SENSOR

Removal Procedure

1. Disconnect the negative battery cable.

2. Remove the intake manifold. Refer toSection 1C,
DOHC Engine Mechanical.

3. Disconnect the electrical connector at the Knock
Sensor (KS).

4., Remove the KS.
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Installation Procedure

5

1. Install the KS.

Tighten
Tighten the knock sensor bolt to 15 Ib—ft (20 Nem).
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2. Connect the electrical connector at the KS.

3. Remove the intake manifold. Refer toSection 1C,
DOHC Engine Mechanical.

4. Connect the negative battery cable.

C102F055
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GENERAL DESCRIPTION
AND SYSTEM OPERATION

IGNITION SYSTEM OPERATION

This ignition system does not use a conventional distribu-
tor and coil. It uses a crankshaft position sensor input to
the powertrain control module (PCM)/engine control mod-
ule (ECM). The PCM/ECM then determines Electronic
Spark Timing (EST) and triggers the direct ignition system
ignition coil.

This type of distributorless ignition system uses a "waste
spark” method of spark distribution. Each cylinder is
paired with the cylinder that is opposite it (1-4 or 2-3). The
spark occurs simultaneously in the cylinder coming up on
the compression stroke and in the cylinder coming up on
the exhaust stroke. The cylinder on the exhaust stroke re-
quires very little of the available energy to fire the spark
plug. The remaining energy is available to the spark plug
in the cylinder on the compression stroke.

These systems use the EST signal from the PCM/ECM to
control the electronic spark timing. The PCM/ECM uses
the following information:

Engine load (manifold pressure or vacuum).
Atmospheric (barometric) pressure.

Engine temperature.

Intake air temperature.

Crankshaft position.

Engine speed (rpm).

ELECTRONIC IGNITION SYSTEM
IGNITION COIL

The Electronic Ignition (El) system ignition coil provides
the spark for two spark plugs simultaneously. The El sys-
tem ignition coil is not serviceable and must be replaced
as an assembly.

CRANKSHAFT POSITION SENSOR

This direct ignition system uses a magnetic crankshaft
position sensor. This sensor protrudes through its mount
to within approximately 0.05 inch (1.3 mm) of the crank-
shaft reluctor. The reluctor is a special wheel attached to
the crankshaft or crankshaft pulley with 58 slots machined
into it, 57 of which are equally spaced in 6 degree intervals.
The last slot is wider and serves to generate a "sync
pulse.” As the crankshaft rotates, the slots in the reluctor
change the magnetic field of the sensor, creating an in-
duced voltage pulse. The longer pulse of the 58th slot
identifies a specific orientation of the crankshaft and al-
lows the powertrain control module (PCM)/engine control
module (ECM) to determine the crankshaft orientation at
all times. The PCM/ECM uses this information to generate
timed ignition and injection pulses that it sends to the igni-
tion coils and to the fuel injectors.

CAMSHAFT POSITION SENSOR

The Camshaft Position (CMP) sensor sends a CMP sen-
sor signal to the powertrain control module (PCM)/engine
control module (ECM). The PCM/ECM uses this signal as
a "sync pulse” to trigger the injectors in the proper se-
guence. The PCM/ECM uses the CMP sensor signal to in-
dicate the position of the #1 piston during its power stroke.
This allows the PCM/ECM to calculate true sequential fuel
injection mode of operation. If the PCM/ECM detects an
incorrect CMP sensor signal while the engine is running,
DTC P0341 will set. If the CMP sensor signal is lost while
the engine is running, the fuel injection system will shift to
a calculated sequential fuel injection mode based on the
last fuel injection pulse, and the engine will 