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ESCRIPTION AND OPERATION

UEL REQUIREMENTS
Your engine is designed to meet all emissions reg-

lations and provide excellent fuel economy and per-
ormance when using high quality unleaded gasoline
aving an octane rating of 87. The use of premium
asoline is not recommended. The use of premium
asoline will provide no benefit over high quality reg-
lar gasoline, and in some circumstances may result

n poorer performance.
Light spark knock at low engine speeds is not

armful to your engine. However, continued heavy
park knock at high speeds can cause damage and
mmediate service is required. Engine damage result-
ing from operation with a heavy spark knock may
not be covered by the new vehicle warranty.

Poor quality gasoline can cause problems such as
hard starting, stalling and hesitations. If you experi-
ence these symptoms, try another brand of gasoline
before considering service for the vehicle.

Over 40 auto manufacturers world-wide have
issued and endorsed consistent gasoline specifications
(the Worldwide Fuel Charter, WWFC) to define fuel
properties necessary to deliver enhanced emissions,
performance and durability for your vehicle. We rec-
ommend the use of gasolines that meet the WWFC
specifications if they are available.
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DESCRIPTION AND OPERATION (Continued)
EFORMULATED GASOLINE
Many areas of the country require the use of

leaner burning gasoline referred to as “reformulat-
d” gasoline. Reformulated gasoline contain oxygen-
tes, and are specifically blended to reduce vehicle
missions and improve air quality.
We strongly supports the use of reformulated gas-

line. Properly blended reformulated gasoline will
rovide excellent performance and durability for the
ngine and fuel system components.

ASOLINE/OXYGENATE BLENDS
Some fuel suppliers blend unleaded gasoline with

xygenates such as 10% ethanol, MTBE, and ETBE.
xygenates are required in some areas of the country
uring the winter months to reduce carbon monoxide
missions. Fuels blended with these oxygenates may
e used in your vehicle.

AUTION: DO NOT use gasoline containing METH-
NOL. Gasoline containing methanol may damage
ritical fuel system components.

MT IN GASOLINE
MMT is a manganese-containing metallic additive

hat is blended into some gasoline to increase octane.
asoline blended with MMT provide no performance
dvantage beyond gasoline of the same octane num-
er without MMT. Gasoline blended with MMT
educe spark plug life and reduce emission system
erformance in some vehicles. We recommend that
asolines free of MMT be used in your vehicle. The
MT content of gasoline may not be indicated on the

asoline pump; therefore, you should ask your gaso-
ine retailer whether or not his/her gasoline contains

MT.
It is even more important to look for gasoline with-

ut MMT in Canada because MMT can be used at
evels higher than allowed in the United States.

MT is prohibited in Federal and California refor-
ulated gasoline.

ULFUR IN GASOLINE
If you live in the northeast United States, your

ehicle may have been designed to meet California
ow emission standards with Cleaner-Burning Cali-
ornia reformulated gasoline with low sulfur. If such
uels are not available in states adopting California
mission standards, your vehicles will operate satis-
actorily on fuels meeting federal specifications, but
mission control system performance may be
dversely affected. Gasoline sold outside of California
s permitted to have higher sulfur levels which may
ffect the performance of the vehicle’s catalytic con-
erter. This may cause the Malfunction Indicator
amp (MIL), Check Engine or Service Engine Soon
light to illuminate. We recommend that you try a dif-
ferent brand of unleaded gasoline having lower sulfur
to determine if the problem is fuel related prior to
returning your vehicle to an authorized dealer for
service.

CAUTION: If the Malfunction Indicator Lamp (MIL),
Check Engine or Service Engine Soon light is flash-
ing, immediate service is required; see on-board
diagnostics system section.

MATERIALS ADDED TO FUEL
All gasoline sold in the United States and Canada

are required to contain effective detergent additives.
Use of additional detergents or other additives is not
needed under normal conditions.

FUEL SYSTEM CAUTIONS

CAUTION: Follow these guidelines to maintain your
vehicle’s performance:

• The use of leaded gas is prohibited by Federal
law. Using leaded gasoline can impair engine perfor-
mance, damage the emission control system, and
could result in loss of warranty coverage.

• An out-of-tune engine, or certain fuel or ignition
malfunctions, can cause the catalytic converter to
overheat. If you notice a pungent burning odor or
some light smoke, your engine may be out of tune or
malfunctioning and may require immediate service.
Contact your dealer for service assistance.

• When pulling a heavy load or driving a fully
loaded vehicle when the humidity is low and the tem-
perature is high, use a premium unleaded fuel to
help prevent spark knock. If spark knock persists,
lighten the load, or engine piston damage may result.

• The use of fuel additives which are now being
sold as octane enhancers is not recommended. Most
of these products contain high concentrations of
methanol. Fuel system damage or vehicle perfor-
mance problems resulting from the use of such fuels
or additives is not the responsibility of Daimler-
Chrysler Corporation and may not be covered under
the new vehicle warranty.

NOTE: Intentional tampering with emissions control
systems can result in civil penalties being assessed
against you.

GASOLINE/OXYGENATE BLENDS

DESCRIPTION
Some fuel suppliers blend unleaded gasoline with

materials that contain oxygen such as alcohol, MTBE
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DESCRIPTION AND OPERATION (Continued)
Methyl Tertiary Butyl Ether) and ETBE (Ethyl Ter-
iary Butyl Ether). Oxygenates are required in some
reas of the country during winter months to reduce
arbon monoxide emissions. The type and amount of
xygenate used in the blend is important.
The following are generally used in gasoline

lends:
Ethanol - (Ethyl or Grain Alcohol) properly

lended, is used as a mixture of 10 percent ethanol
nd 90 percent gasoline. Gasoline blended with etha-
ol may be used in your vehicle.
MTBE/ETBE - Gasoline and MTBE (Methyl Ter-

iary Butyl Ether) blends are a mixture of unleaded
asoline and up to 15 percent MTBE. Gasoline and
TBE (Ethyl Tertiary Butyl Ether) are blends of gas-
line and up to 17 percent ETBE. Gasoline blended
ith MTBE or ETBE may be used in your vehicle.
Methanol - Methanol (Methyl or Wood Alcohol) is

sed in a variety of concentrations blended with
nleaded gasoline. You may encounter fuels contain-

ng 3 percent or more methanol along with other
lcohols called cosolvents.
DO NOT USE GASOLINE CONTAINING
ETHANOL.
Use of methanol/gasoline blends may result in

tarting and driveability problems and damage criti-
al fuel system components.
Problems that are the result of using methanol/

asoline blends are not the responsibility of Chrysler
orporation and may not be covered by the vehicle
arranty.
Reformulated Gasoline
Many areas of the country are requiring the use of

leaner-burning fuel referred to as Reformulated
asoline. Reformulated gasoline are specially
lended to reduce vehicle emissions and improve air
uality.
Chrysler Corporation strongly supports the use of

eformulated gasoline whenever available. Although
our vehicle was designed to provide optimum perfor-
ance and lowest emissions operating on high qual-

ty unleaded gasoline, it will perform equally well
nd produce even lower emissions when operating on
eformulated gasoline.
Materials Added to Fuel
Indiscriminate use of fuel system cleaning agents

hould be avoided. Many of these materials intended
or gum and varnish removal may contain active sol-
ents of similar ingredients that can be harmful to
uel system gasket and diaphragm materials.

UEL DELIVERY SYSTEM

ESCRIPTION
The front wheel drive car uses a plastic fuel tank

ocated rear center of the vehicle.
The in-tank fuel pump module contains the fuel
pump and pressure regulator. The pump is serviced
as part of the fuel pump module. Refer to Fuel Pump
Module.

The fuel delivery system consists of:
• the fuel pump module containing the electric

fuel pump, fuel filter/fuel pressure regulator, fuel
gauge sending unit (fuel level sensor) and a separate
fuel filter located at bottom of pump module

• Fuel tubes/lines/hoses
• Quick-connect fittings
• Fuel injector rail
• Fuel injectors
• Fuel tank
• Fuel tank filler/vent tube assembly
• Fuel tank filler tube cap
The fuel delivery system contains a replaceable in-

line filter. The filter attaches to the frame above the
rear of the fuel tank.

OPERATION
A returnless fuel system is used on all vehicles.

Fuel is returned through the fuel pump module and
back to the fuel tank. A separate fuel return line
from the tank to the engine is no longer used.

Relieve fuel system pressure before servicing fuel
system components. Refer to the Fuel System Pres-
sure Release Procedure and follow all Cautions and
Warnings. Most fuel system components attach to the
fuel lines with quick connect fittings. Refer to Quick
Connect Fittings in this section.

FUEL PUMP MODULE

DESCRIPTION
The fuel pump module is installed in the top of the

fuel tank (Fig. 1).

The fuel pump module contains the following:

Fig. 1 Fuel Pump Module
1 – INLET STRAINER
2 – FUEL RESERVOIR
3 – FUEL PRESSURE REGULATOR
4 – FUEL LEVEL SENSOR
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DESCRIPTION AND OPERATION (Continued)
• Electric fuel pump
• Fuel pump reservoir
• Inlet strainer
• Fuel pressure regulator
• Fuel gauge sending unit
• Fuel supply line connection
The inlet strainer, fuel pressure regulator

nd fuel level sensor are the only serviceable
tems. If the fuel pump or electrical wiring har-
ess requires service, replace the fuel pump
odule.
The electric fuel pump is located in and is part of

he fuel pump module. It is a positive displacement,
erotor type, immersible pump with a permanent
agnet electric motor.

PERATION
The pump draws fuel through a strainer and

ushes it through the motor to the outlet. The pump
ontains one check valve. The check valve, in the
ump outlet, maintains pump pressure during engine
ff conditions. The fuel pump relay provides voltage
o the fuel pump.

The fuel pump has a maximum deadheaded pres-
ure output of approximately 635 kPa (95 psi). The
egulator adjusts fuel system pressure to approxi-
ately 338 kPa (49 psi).

UEL PUMP ELECTRICAL CONTROL
Voltage to operate the electric pump is supplied

hrough the fuel pump relay. For an electrical opera-
ional description of the fuel pump refer to fuel Pump
elay—PCM Output.

LECTRICAL PUMP REPLACEMENT
The electric fuel pump is not serviceable. If the

uel pump or electrical wiring harness needs replace-
ent, the complete fuel pump module must be

eplaced. Perform the Fuel System Pressure Release
rocedure before servicing the fuel pump.

UEL LEVEL SENSOR

ESCRIPTION
The level sensor is attached to the side of the fuel

ump module. The level sensor consists of a float, an
rm, and a variable resistor.

PERATION
As the fuel level increases, the float and arm move

p. This decreases the sending unit resistance, caus-
ng the fuel gauge on the instrument panel to read
ull. The fuel level sensor (fuel gauge sending unit)
ends a signal to the PCM to indicate fuel level. The
urpose of this feature is to prevent a false setting of
isfire and fuel system monitor trouble codes if the
fuel level is less than approximately 15 percent of its
rated capacity. It is also used to send a signal for fuel
gauge operation via the PCI bus circuits.

FUEL TANK

DESCRIPTION
The fuel tank is constructed of a plastic material.

Its main functions are for fuel storage and for place-
ment of the fuel pump module. The tank is made
from High density Polyethylene (HDPE) material.

OPERATION
All models pass a full 360 degree rollover test

without fuel leakage. To accomplish this, fuel and
vapor flow controls are required for all fuel tank con-
nections.

All models are equipped with either one or two
rollover valves mounted into the top of the fuel tank
(or pump module).

An evaporation control system is connected to the
rollover valve(s) to reduce emissions of fuel vapors
into the atmosphere. When fuel evaporates from the
fuel tank, vapors pass through vent hoses or tubes to
a charcoal canister where they are temporarily held.
When the engine is running, the vapors are drawn
into the intake manifold. Certain models are also
equipped with a self-diagnosing system using a Leak
Detection Pump (LDP). Refer to the Emission Control
System for additional information.

FUEL INJECTORS

DESCRIPTION
The injectors are positioned in the intake manifold

with the nozzle ends directly above the intake valve
port (Fig. 2).

OPERATION
The fuel injectors are electrical solenoids (Fig. 3).

The injector contains a pintle that closes off an ori-
fice at the nozzle end. When electric current is sup-
plied to the injector, the armature and needle move a
short distance against a spring, allowing fuel to flow
out the orifice. Because the fuel is under high pres-
sure, a fine spray is developed in the shape of a hol-
low cone. The spraying action atomizes the fuel,
adding it to the air entering the combustion chamber.
Fuel injectors are not interchangeable between
engines.

FUEL PRESSURE REGULATOR

OPERATION
The fuel system uses a nonadjustable pressure reg-

ulator that maintains fuel system pressure at
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DESCRIPTION AND OPERATION (Continued)
pproximately 338 kPa (49 psi). The fuel pressure
egulator contains a diaphragm, calibrated spring
nd a fuel return valve. The spring pushes down on
he diaphragm and closes off the fuel return port.
ystem fuel pressure reflects the amount of fuel pres-
ure required to open the return port.
The pressure regulator is a mechanical device that

s NOT controlled by the PCM or engine vacuum.

Fig. 2 Fuel Injector Location—Typical
1 – FUEL RAIL
2 – INTAKE MANIFOLD
3 – FUEL INJECTORS

Fig. 3 Fuel Injector
1 – FUEL INJECTOR
2 – NOZZLE
3 – TOP (FUEL ENTRY)
PRESSURE-VACUUM FILLER CAP

OPERATION
The loss of any fuel or vapor out of the filler tube

neck is prevented by the use of a safety filler cap.
The cap releases only under significant pressure 17
kPa (2.5 psi). The vacuum release for all gas caps is
between 2.0 and 3.0 kPa (.29 and.43 psi). The cap
must be replaced by a similar unit in order for the
system to remain effective.

WARNING: REMOVE FUEL FILLER TUBE CAP TO
RELIEVE TANK PRESSURE BEFORE REMOVING
OR REPAIRING FUEL SYSTEM COMPONENTS.

NOTE: THE MALFUNCTION INDICATOR LAMP
COULD BE TURNED ON IF THE FUEL FILLER CAP
IS LOOSE OR MISSING.

ONBOARD REFUELING VAPOR RECOVERY
(ORVR)

DESCRIPTION
ORVR System Schematic and components.

OPERATION
The emission control principle used in the ORVR

system is that the fuel flowing into the filler tube
(appx. 1” I. D.) creates an aspiration effect which
draws air into the fill tube (Fig. 4). During refueling,
the fuel tank is vented to the vapor canister to cap-
ture escaping vapors. With air flowing into the filler
tube, there are no fuel vapors escaping to the atmo-
sphere. Once the refueling vapors are captured by
the canister, the vehicle’s computer controlled purge
system draws vapor out of the canister for the engine
to burn. The vapors flow is metered by the purge
solenoid so that there is no or minimal impact on
driveability or tailpipe emissions.

As fuel starts to flow through the fill tube, it opens
the normally closed check valve and enters the fuel
tank. Vapor or air is expelled from the tank through
the control valve to the vapor canister. Vapor is
absorbed in the canister until vapor flow in the lines
stops, either following shut-off or by having the fuel
level in the tank rise high enough to close the control
valve. The control valve contains a float that rises to
seal the large diameter vent path to the canister. At
this point in the fueling of the vehicle, the tank pres-
sure increase, the check valve closes (preventing tank
fuel from spiting back at the operator), and fuel then
rises up the filler tube to shut-off the dispensing nozzle.
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DESCRIPTION AND OPERATION (Continued)
If the engine is shut-off while the On-Board diag-
ostics test is running, low level tank pressure can
e trapped in the fuel tank and fuel can not be added
o the tank until the pressure is relieved. This is due
o the leak detection pump closing the vapor outlet
rom the top of the tank and the one-way check valve
ot allowing the tank to vent through the fill tube to
tmosphere. Therefore, when fuel is added, it will
ack-up in the fill tube and shut off the dispensing
ozzle. The pressure can be eliminated in two ways:
. Vehicle purge must be activated and for a long
nough period to eliminate the pressure. 2. Removing
he fuel cap and allowing enough time for the system
o vent thru the recirulation tube.

Fig. 4 ORVR S
1 – FUEL CAP
2 – RECIRCULATION TUBE
3 – LIQUID SEPARATOR
4 – PURGE
5 – W/LDP
6 – BREATHER ELEMENT
CONTROL VALVE

DESCRIPTION
It is a valve in the top of the fuel tank that con-

trols fuel fill rate and fuel fill level and directs
vapors to a storage area.

OPERATION
The valve controls the fuel fill rate and set the fuel

level in the fuel tank. It also allows the proper oper-
ation of OBDII leak detection monitor. It prevent liq-
uid fuel carry over into the EVAP system (Fig. 5).

ROLLOVER VALVES

DESCRIPTION
All vehicles have rollover valve(s) on top of the fuel

tank.

m Schematic
7 – W/O LDP
8 – CANISTER
9 – ROLLOVER VALVE
10 – FUEL TANK
11 – CHECK VALVE
12 – CONTROL VALVE
yste
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DESCRIPTION AND OPERATION (Continued)
PERATION
The valves prevent fuel flow through the fuel tank

ent valve hoses should the vehicle rollover.
The rollover valves on the fuel tank are not ser-

iceable.

Fig. 5 ORVR System
FUEL TUBES/LINES/HOSES AND CLAMPS

DESCRIPTION
Also refer to Quick-Connect Fittings.

WARNING: THE FUEL SYSTEM IS UNDER A CON-
STANT PRESSURE (EVEN WITH THE ENGINE OFF).
BEFORE SERVICING ANY FUEL SYSTEM HOSES,
FITTINGS OR LINES, THE FUEL SYSTEM PRES-
SURE MUST BE RELEASED. REFER TO THE FUEL
SYSTEM PRESSURE RELEASE PROCEDURE IN
THIS GROUP.

The lines/tubes/hoses used on fuel injected vehicles
are of a special construction. This is due to the
higher fuel pressures and the possibility of contami-
nated fuel in this system. If it is necessary to replace
these lines/tubes/hoses, only those marked EFM/EFI
may be used.

If equipped: The hose clamps used to secure rub-
ber hoses on fuel injected vehicles are of a special
rolled edge construction. This construction is used to
prevent the edge of the clamp from cutting into the
hose. Only these rolled edge type clamps may be
used in this system. All other types of clamps may
cut into the hoses and cause high-pressure fuel leaks.
Use new original equipment type hose clamps.
EHICLE DOES NOT FILL

Pre-Mature Nozzle
Shut-Off.

Defective fuel tank assembly
components.

Fill tube improperly installed (sump).

Fill tube hose pinched.

Check valve stuck shut.

Control valve stuck shut.

Defective vapor/vent
components.

Vent line from control valve to canister pinched

Vent line from canister to vent filter pinched.

Canister vent valve failure (Requires double
failure, plugged to LDP and atmosphere).

Leak detection pump failed closed.

Leak detection pump filter plugged.

On-Board diagnostics
evaporative system leak test
just conducted.

Canister vent valve vent plugged to atmosphere.

Engine still running when attempting to fill
(System designed not to fill).

Defective fill nozzle.

Fuel Spits Out Of Filler
Tube.

During fill. See Pre-Mature Shut-Off

At conclusion of fill. Defective fuel handling component. (Check valve
stuck open).

Defective vapor/vent handling component

Defective fill nozzle
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ERVICE PROCEDURES

UEL SYSTEM PRESSURE RELEASE
ROCEDURE
(1) Remove Fuel Pump relay from Power Distribu-

ion Center (PDC). For location of relay, refer to label
n underside of PDC cover.
(2) Start and run engine until it stalls.
(3) Attempt restarting engine until it will no

onger run.
(4) Turn ignition key to OFF position.

AUTION: Steps 1, 2, 3 and 4 must be performed to
elieve high pressure fuel from within fuel rail. Do
ot attempt to use following steps to relieve this
ressure as excessive fuel will be forced into a cyl-

nder chamber.

(5) Place a rag or towel below fuel line quick-con-
ect fitting at fuel rail.
(6) Return fuel pump relay to PDC.
(7) One or more Diagnostic Trouble Codes (DTC’s)
ay have been stored in PCM memory due to fuel

ump relay removal. The DRB IIIt scan tool must be
sed to erase a DTC.

UEL TANK DRAINING
(1) Remove fuel cap slowly to release tank pres-

ure.
(2) With vehicle on a hoist, drain fuel from tank.
(3) Position a fuel approved container, with a

apacity of at least 16 gallons, under the drain plug
ocated on the bottom left edge of the tank.

AUTION: Use a Back-Up wrench on tank to
emove drain plug.

(4) Remove drain plug and allow fuel to drain (Fig. 6).

ARNING: DRAIN PLUG MUST BE INSTALLED AT
HIS TIME AS THERE WILL BE 1 TO 2 GALLONS
F FUEL LEFT IN THE TANK.

(5) When tank is no longer draining, install drain
lug. Tighten plug to 32 in. lbs.

OSES AND CLAMPS
Inspect all hose connections (clamps and quick con-

ect fittings) for completeness and leaks. Replace
racked, scuffed, or swelled hoses. Replace hoses that
ub against other vehicle components or show sign of
ear.
Fuel injected vehicles use specially constructed

oses. When replacing hoses, only use hoses marked
FM/EFI.
When installing hoses, ensure that they are routed

way from contact with other vehicle components
that could rub against them and cause failure. Avoid
contact with clamps or other components that cause
abrasions or scuffing. Ensure that rubber hoses are
properly routed and avoid heat sources.

The hose clamps have rolled edges to prevent the
clamp from cutting into the hose. Only use clamps
that are original equipment or equivalent. Other
types of clamps may cut into the hoses and cause
high pressure fuel leaks. Tighten hose clamps to 1
N·m (10 in. lbs.) torque.

Inspect all hose connections such as clamps, cou-
plings and fittings to make sure they are secure and
leaks are not present. The component should be
replaced immediately if there is any evidence of deg-
radation that could result in failure.

Never attempt to repair a plastic fuel line/tube.
Replace as necessary.

Avoid contact of any fuel tubes/hoses with other
vehicle components that could cause abrasions or
scuffing. Be sure that the plastic fuel lines/tubes are
properly routed to prevent pinching and to avoid heat
sources.

QUICK-CONNECT FITTINGS

REMOVAL
When disconnecting a quick-connect fitting, the

retainer will remain on the fuel tube nipple.

WARNING: RELEASE FUEL SYSTEM PRESSURE
BEFORE DISCONNECTING A QUICK-CONNECT FIT-
TINGS. REFER TO THE FUEL PRESSURE RELEASE
PROCEDURE.

(1) Perform Fuel Pressure Release Procedure.
Refer to the Fuel Pressure Release Procedure in this
section.

Fig. 6 Fuel Tank Drain Plug
1 – FUEL TANK DRAIN PLUG
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SERVICE PROCEDURES (Continued)
(2) Disconnect negative cable from battery or aux-
liary jumper terminal.

(3) Squeeze retainer tabs together and pull fuel
ube/quick-connect fitting assembly off of fuel tube
ipple. The retainer will remain on fuel tube.

NSTALLATION

AUTION: Never install a quick-connect fitting
ithout the retainer being either on the fuel tube or
lready in the quick-connect fitting. In either case,
nsure the retainer locks securely into the quick-
onnect fitting by firmly pulling on fuel tube and fit-
ing to ensure it is secured.

(1) Using a clean lint free cloth, clean the fuel tube
ipple and retainer.
(2) Prior to connecting the fitting to the fuel tube,

oat the fuel tube nipple with clean 30 weight engine
il.
(3) Push the quick-connect fitting over the fuel

ube until the retainer seats and a click is heard.
(4) The plastic quick-connect fitting has windows

n the sides of the casing. When the fitting com-
letely attaches to the fuel tube, the retainer locking
ars and the fuel tube shoulder are visible in the
indows. If they are not visible, the retainer was not
roperly installed (Fig. 7). Do not rely upon the
udible click to confirm a secure connection.

(5) Connect negative cable to battery or auxiliary
umper terminal.

AUTION: When using the ASD Fuel System Test,
he Auto Shutdown (ASD) Relay remains energized
or several minutes, until the test is stopped, or
ntil the ignition switch is turned to the Off posi-

ion.

Fig. 7 Plastic Quick-Connect Fitting/Fuel Tube
Connection

1 – WINDOW
2 – TAB (2)
3 – EAR
4 – SHOULDER (ON TUBE)
(6) Use the DRB scan tool ASD Fuel System Test
to pressurize the fuel system. Check for leaks.

TWO-TAB TYPE FITTING
This type of fitting is equipped with tabs located on

both sides of the fitting (Fig. 8). These tabs are sup-
plied for disconnecting the quick-connect fitting from
component being serviced.

CAUTION: The interior components (O-rings, spac-
ers) of this type of quick-connect fitting are not ser-
viced separately, but new plastic retainers are
available. Do not attempt to repair damaged fittings
or fuel lines/tubes. If repair is necessary, replace
the complete fuel tube assembly.

WARNING: THE FUEL SYSTEM IS UNDER A CON-
STANT PRESSURE (EVEN WITH THE ENGINE OFF).
BEFORE SERVICING ANY FUEL SYSTEM HOSES,
FITTINGS OR LINES, THE FUEL SYSTEM PRES-
SURE MUST BE RELEASED. REFER TO THE FUEL
PRESSURE RELEASE PROCEDURE IN THIS
GROUP.

DISCONNECTION/CONNECTION
(1) Perform fuel pressure release procedure. Refer

to Fuel Pressure Release Procedure in this group.
(2) Disconnect negative battery cable from battery

or auxiliary jumper terminal.
(3) Clean fitting of any foreign material before dis-

assembly.
(4) To disconnect quick-connect fitting, squeeze

plastic retainer tabs (Fig. 8) against sides of quick-
connect fitting with your fingers. Tool use is not
required for removal and may damage plastic

Fig. 8 Typical Two-Tab Type Quick-Connect Fitting
1 – TAB(S)
2 – QUICK-CONNECT FITTING
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14 - 10 FUEL SYSTEM JX

SERVICE PROCEDURES (Continued)
etainer. Pull fitting from fuel system component
eing serviced. The plastic retainer will remain on
omponent being serviced after fitting is discon-
ected. The O-rings and spacer will remain in quick-
onnect fitting connector body.
(5) Inspect quick-connect fitting body and compo-

ent for damage. Replace as necessary.

AUTION: When the quick-connect fitting was dis-
onnected, the plastic retainer will remain on the
omponent being serviced. If this retainer must be
emoved, very carefully release the retainer from
he component with two small screwdrivers. After
emoval, inspect the retainer for cracks or any dam-
ge.

(6) Prior to connecting quick-connect fitting to
omponent being serviced, check condition of fitting
nd component. Clean parts with a lint-free cloth.
ubricate with clean engine oil.
(7) Insert quick-connect fitting to component being

erviced and into plastic retainer. When a connection
s made, a click will be heard.

(8) Verify a locked condition by firmly pulling on
uel tube and fitting (15-30 lbs.).

(9) Connect negative cable to battery or auxiliary
umper terminal.

(10) Use the DRB scan tool ASD Fuel System Test
o pressurize the fuel system. Check for leaks.

LASTIC RETAINER RING TYPE FITTING
This type of fitting can be identified by the use of a

ull-round plastic retainer ring (Fig. 9) usually black
n color.

AUTION: The interior components (O-rings, spac-
rs, retainers) of this type of quick-connect fitting
re not serviced separately. Do not attempt to repair
amaged fittings or fuel lines/tubes. If repair is nec-
ssary, replace the complete fuel tube assembly.

ARNING: THE FUEL SYSTEM IS UNDER A CON-
TANT PRESSURE (EVEN WITH THE ENGINE OFF).
EFORE SERVICING ANY FUEL SYSTEM HOSES,
ITTINGS OR LINES, THE FUEL SYSTEM PRES-
URE MUST BE RELEASED. REFER TO THE FUEL
YSTEM PRESSURE RELEASE PROCEDURE IN
HIS GROUP.

ISCONNECTION/CONNECTION
(1) Perform fuel pressure release procedure. Refer

o Fuel Pressure Release Procedure in this section.
(2) Disconnect negative battery cable from battery

r auxiliary jumper terminal.
(3) Clean fitting of any foreign material before dis-
assembly.

(4) To release fuel system component from quick-
connect fitting, firmly push fitting towards compo-
nent being serviced while firmly pushing plastic
retainer ring into fitting (Fig. 9). With plastic ring
depressed, pull fitting from component. The plastic
retainer ring must be pressed squarely into fit-
ting body. If this retainer is cocked during
removal, it may be difficult to disconnect fit-
ting. Use an open-end wrench on shoulder of
plastic retainer ring to aid in disconnection.

(5) After disconnection, plastic retainer ring will
remain with quick-connect fitting connector body.

(6) Inspect fitting connector body, plastic retainer
ring and fuel system component for damage. Replace
as necessary.

(7) Prior to connecting quick-connect fitting to
component being serviced, check condition of fitting
and component. Clean parts with a lint-free cloth.
Lubricate with clean engine oil.

(8) Insert quick-connect fitting into component
being serviced until a click is felt.

(9) Verify a locked condition by firmly pulling on

Fig. 9 Plastic Retainer Ring Type Fitting
1 – FUEL TUBE
2 – QUICK CONNECT FITTING
3 – PUSH
4 – PLASTIC RETAINER
5 – PUSH
6 – PUSH
7 – PUSH
8 – PUSH
fuel tube and fitting (15-30 lbs.).
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SERVICE PROCEDURES (Continued)
(10) Connect negative battery cable to battery or
uxiliary jumper terminal.
(11) Use the DRB scan tool ASD Fuel System Test

o pressurize the fuel system. Check for leaks.

EMOVAL AND INSTALLATION

UTOMATIC SHUTDOWN RELAY
The relay is located in the Power Distribution Cen-

er (PDC) (Fig. 10). For the location of the relay
ithin the PDC, refer to the PDC cover for location.
heck electrical terminals for corrosion and repair as
ecessary.

UEL PUMP RELAY
The fuel pump relay is located in the PDC. The

nside top of the PDC cover has a label showing relay
nd fuse location.

UEL PUMP MODULE

ARNING: RELEASE FUEL SYSTEM PRESSURE
EFORE SERVICING FUEL SYSTEM COMPONENTS.
ERVICE VEHICLES IN WELL VENTILATED AREAS
ND AVOID IGNITION SOURCES. NEVER SMOKE
HILE SERVICING THE VEHICLE.

Fig. 10 Power Distribution Center (PDC)
1 – BATTERY POSITIVE
2 – BATTERY GROUND
3 – AIR CLEANER
4 – PCM
5 – PDC
6 – TCM
REMOVAL
(1) Remove fuel filler cap and perform Fuel Sys-

tem Pressure Release procedure.
(2) Disconnect negative cable from auxiliary

jumper terminal.
(3) Remove fuel tank, refer to the Fuel Tank

removal section.
(4) Disconnect fuel filter lines from fuel pump

module.
(5) Clean top of tank to remove loose dirt and

debris.
(6) Using Special Tool #6856 Fuel Pump Module

Ring Spanner, remove locknut to release pump mod-
ule (Fig. 11).

WARNING: THE FUEL RESERVOIR OF THE FUEL
PUMP MODULE DOES NOT EMPTY OUT WHEN THE
TANK IS DRAINED. THE FUEL IN THE RESERVOIR
MAY SPILL OUT WHEN THE MODULE IS REMOVED.

(7) Remove fuel pump module and O-ring from
tank (Fig. 12). Discard O-ring.

INSTALLATION
(1) Wipe seal area of tank clean. Place a new

O-ring on the ledge between the tank threads and
the pump module opening.

(2) Position fuel pump module in tank. Make sure
the alignment tab on the underside of the pump mod-
ule flange sits in the corresponding notch in the fuel
tank.

Fig. 11 Fuel Pump Module Locknut
1 – SPECIAL TOOL 6856
2 – FUEL PUMP MODULE LOCK RING
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14 - 12 FUEL SYSTEM JX

REMOVAL AND INSTALLATION (Continued)
AUTION: Over tightening the pump lock ring may
esult in a leak.

(3) While holding the pump module in position,
nstall locknut. Tighten locknut to 74.5 N·m (55 ft.
bs) torque using special tool #6856.

(4) Install fuel tank and fuel filter, refer to the
uel Tank installation section.
(5) Install negative cable to auxiliary jumper ter-
inal.
(6) Fill fuel tank with clean fuel. Use the DRB scan

ool to pressurize the system and check for leaks.

UEL FILTER
The fuel filter mounts to the frame above the rear

f the fuel tank. The inlet and outlet tubes are per-
anently attached to the filter.

EMOVAL

ARNING: RELEASE FUEL SYSTEM PRESSURE
EFORE DISCONNECTING QUICK- CONNECT FIT-
INGS AT FUEL FILTER AND FUEL PUMP MODULE.
EFER TO THE FUEL PRESSURE RELEASE PRO-
EDURE

(1) Remove rear seat.
(2) Disconnect fuel pump electrical connector. Push

rommet out and feed jumper completely through
ole in body.
(3) Remove fuel cap slowly to release tank pres-

ure.
(4) With vehicle on a hoist, drain fuel from tank.
efer to Fuel Tank Draining in this section.
(5) Remove driver’s side fuel tank strap. Loosen, do

ot remove, passenger side fuel tank strap allowing fuel
ank fill neck to touch rear suspension crossmember.

Fig. 12 Fuel Pump Module Removal
1 – FUEL PUMP MODULE
2 – O-RING
WARNING: WRAP SHOP TOWELS AROUND HOSES
TO CATCH ANY GASOLINE SPILLAGE.

(6) Disconnect fuel lines from fuel pump module
(Fig. 13). These are quick connect fittings. Refer to
Quick Connect Fittings in this section.

(7) Disconnect fuel supply line from the fuel brake
module.

(8) Remove fuel filter (Fig. 14).

INSTALLATION
The fuel supply (to filter) tube, return tube (to

pump module) are permanently attached to the fuel
filter. The ends of the fuel supply and return tubes
have different size quick-connect fittings. The larger
quick-connect fitting connects to the large nipple
(supply side) on the fuel pump module. The smaller
quick-connect fitting attaches to the small nipple
(return side) on the fuel pump module.

(1) Apply a light coating of clean 30 weight engine
oil to the fuel filter nipples. Install fuel tubes. Refer
to Fuel Tubes and Quick-Connect Fittings in this sec-
tion.

(2) Install fuel tank, filter and tank straps, install
the front bolts first and then the rear bolts. Torque
tank strap bolts to 23 N·m (250. in. lbs.). Make sure
pump module harness grommet is installed in
body as tank is raised into position.

(3) Lower vehicle and connect pump module con-
nector.

(4) Install rear seat.
(5) Fill tank with fuel.
(6) Connect negative cable to auxiliary jumper ter-

minal.

Fig. 13 Fuel Lines at Fuel Pump Module
1 – FUEL LINES
2 – FUEL PUMP MODULE LOCK RING
3 – FUEL FILTER
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REMOVAL AND INSTALLATION (Continued)
(7) Use the DRB scan tool ASD Fuel system test to
ressurize the the fuel system. Check for leaks.

UEL PRESSURE REGULATOR
The fuel pressure regulator is part of the fuel

ump module (Fig. 15). Remove the fuel pump mod-
le from the fuel tank to access the fuel pressure reg-
lator. Refer to the Fuel Pump Module removal in
his section.

ARNING: FUEL SYSTEM PRESSURE MUST BE
ELEASED BEFORE SERVICING ANY FUEL SYS-
EM COMPONENT. PERFORM THE FUEL SYSTEM
RESSURE RELEASE PROCEDURE.

Fig. 14 Fuel Filter
1 – REAR CROSSMEMBER
2 – FUEL FILTER
3 – FUEL FILL NECK

Fig. 15 Fuel Pressure Regulator
1 – PRY BETWEEN REGULATOR AND HOUSING
2 – FUEL PRESSURE REGULATOR
3 – TABS (4)
REMOVAL
(1) Spread tangs on pressure regulator retainer

(Fig. 15).
(2) Pry fuel pressure regulator out of housing.
(3) Ensure both upper and lower O-rings were

removed with regulator.

INSTALLATION
(1) Lightly lubricate the O-rings with clean engine oil

and place them into opening in pump module (Fig. 16).
(2) Push regulator into opening in pump module.
(3) Fold tangs on regulator retainer over tabs on

housing.

FUEL PUMP INLET STRAINER

REMOVAL
(1) Remove fuel pump module. Refer to Fuel Pump

Module Removal in this section.
(2) Using a thin straight blade screwdriver, care-

fully pry back the locking tabs on fuel pump reser-
voir and remove the strainer (Fig. 17).

(3) Remove strainer O-ring from the fuel pump
reservoir body.

(4) Remove any contaminants by washing the
inside of the fuel tank.

INSTALLATION
(1) Lubricate the strainer O-ring with clean motor

oil.
(2) Insert strainer O-ring into outlet of strainer so

that it sits evenly on the step inside the outlet.
(3) Push strainer onto the inlet of the fuel pump

reservoir body. Make sure the locking tabs on the
reservoir body lock over the locking tangs on the
strainer.

Fig. 16 Fuel Pressure Regulator O-rings
1 – UPPER O-RING
2 – LOWER 0-RING
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REMOVAL AND INSTALLATION (Continued)
(4) Install fuel pump module. Refer to Fuel Pump
odule Installation in this section.

UEL LEVEL SENSOR

EMOVAL
Remove fuel pump module. Refer to Fuel Pump
odule in this section.
(1) Depress retaining tab and remove the fuel

ump/level sensor connector from the BOTTOM of
he fuel pump module electrical connector (Fig. 18).

OTE: The pump module harness on TOP of flange
s not serviceable or removable.

Fig. 17 Inlet Strainer Removal
1 – TABS
2 – INLET STRAINER

Fig. 18 Fuel Pump/Level Sensor Electrical
Connector

1 – ELECTRICAL CONNECTOR
2 – RETAINING TABS
(2) Using Special Tool C-4334 terminal remover or
equivlant, remove terminals from level sensor con-
nector (Fig. 19).

(3) Insert a screwdriver between the fuel pump mod-
ule and the top of the level sensor housing (Fig. 20).
Push level sensor down slightly.

(4) Slide level sensor wires through opening fuel
pump module (Fig. 21).

(5) Slide level sensor out of channel in module.

INSTALLATION
(1) Insert level sensor wires into bottom of opening

in module.
(2) Wrap wires into groove in back of level sensor

(Fig. 22).

Fig. 19 Terminal Removal Tool
1 – TERMINAL REMOVAL TOOL
2 – FUEL LEVEL SENSOR CONNECTOR

Fig. 20 Loosening Level Sensor
1 – PRY AGAINST LEVEL SENSOR
2 – LEVEL SENSOR
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REMOVAL AND INSTALLATION (Continued)
(3) While feeding wires into guide grooves, slide
evel sensor up into channel until it snaps into place
Fig. 23). Ensure tab at bottom of sensor locks in
lace.
(4) Install level sensor wires in connector. Push

he wires up through the connector and then pull
hem down until they lock in place. Ensure signal
nd ground wires are installed in the correct position
Fig. 24).

(5) Install locking wedge on connector.
(6) Push connector up into bottom of fuel pump
odule electrical connector.
(7) Install fuel pump module. Refer to Fuel Pump
odule in this section.

Fig. 21 Level Sensor Removal/Installation
1 – OPENING IN MODULE
2 – FUEL LEVEL SENSOR

Fig. 22 Groove in Back Side of Level Sensor
1 – WRAP WIRES IN GROOVE
2 – REAR VIEW OF LEVEL SENSOR
FUEL RAIL—2.5L

REMOVAL

WARNING: RELEASE FUEL SYSTEM PRESSURE
BEFORE SERVICING FUEL SYSTEM COMPONENTS.
SERVICE VEHICLES IN WELL VENTILATED AREAS
AND AVOID IGNITION SOURCES. NEVER SMOKE
WHILE SERVICING THE VEHICLE.

(1) Release fuel system pressure. Refer to Fuel
System Pressure Release procedure in this section.

(2) Disconnect negative cable from auxiliary
jumper terminal.

Fig. 23 Installation Channel
1 – CHANNEL FOR LEVEL SENSOR
2 – PUMP MODULE

Fig. 24 Fuel/Pump/Level Sensor Electrical
Connector

1 – PUMP GROUND
2 – LEVEL SENSOR GROUND
3 – FUEL PUMP SUPPLY
4 – LEVEL SENSOR SIGNAL
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14 - 16 FUEL SYSTEM JX

REMOVAL AND INSTALLATION (Continued)
ARNING: WRAP SHOP TOWELS AROUND HOSE
O CATCH ANY GASOLINE SPILLAGE.

(3) Disconnect fuel supply tube from rail. Refer to
uick-Connect Fittings in this section.
(4) Remove the Intake Manifold, refer to the
ngine section.
(5) Disconnect electrical connectors from fuel injec-

ors.
(6) Remove 4 bolts holding fuel rail (Fig. 25).

(7) Lift fuel rail off engine. There are spacers
nder each fuel rail bolt (Fig. 26).

NSTALLATION
(1) Apply a light coating of clean engine oil to the
-ring on the nozzle end of each injector.

AUTION: Make sure spacers are located under
ach fuel rail mounting position.

(2) Insert fuel injector nozzles into openings in
ntake manifold. Seat the injectors in place. Tighten
uel rail bolts to 12 N·m (8 ft. lbs.).

(3) Attach electrical connectors to fuel injectors.
(4) Connect fuel supply tube to fuel rail. Refer to
uick Connect Fittings in the Fuel Delivery section

Fig. 25 Fuel Rail Attachment
1 – FUEL RAIL BOLTS

Fig. 26 Fuel Rail Spacers
1 – FUEL RAIL SPACERS
(5) Install Intake Manifold, refer to the Engine
section.

(6) Install throttle cables.
(7) Attach electrical connectors to sensors.
(8) Tighten air inlet tube clamps to 3 N·m 61 (25

in. lbs. 65) torque.
(9) Connect negative terminal to auxiliary jumper

terminal.

FUEL INJECTORS

REMOVAL
(1) Remove the negative battery cable.
(2) Remove fuel rail. Refer to appropriate Fuel

Rail Removal in this section.
(3) Remove fuel injector (Fig. 27).

(4) Pull injector out of fuel rail. Replace fuel injec-
tor O-rings.

INSTALLATION
(1) Install injector to fuel rail.
(2) Install fuel injector clip.
(3) Install fuel rail refer to the Fuel Rail installa-

tion in this section.
(4) Install the negative battery cable.
(5) Use the DRB scan tool ASD Fuel system test to

pressurize the the fuel system. Check for leaks.

Fig. 27 Fuel Injector Clip—2.5L Engine
1 – FUEL RAIL
2 – FUEL INJECTOR
3 – INJECTOR CLIP
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REMOVAL AND INSTALLATION (Continued)
UEL TANK

ARNING: RELEASE FUEL SYSTEM PRESSURE
EFORE SERVICING FUEL SYSTEM COMPONENTS.
ERVICE VEHICLES IN WELL VENTILATED AREAS
ND AVOID IGNITION SOURCES. NEVER SMOKE
HILE SERVICING THE VEHICLE.

EMOVAL
(1) Release fuel system pressure. Refer to Fuel

ressure Release Procedure in this section.
(2) Disconnect negative cable from auxiliary

umper terminal.
(3) From inside trunk, disconnect pump wiring

umper from main body harness. The 4 pin connector
s located under the trunk mat on the left side of
runk near the base of the shock tower. Locate body
rommet for jumper near base of rear seat. Push
rommet out and feed jumper completely through
ole in body.
(4) Remove fuel cap slowly to release tank pres-

ure.
(5) With vehicle on a hoist, drain fuel from tank.

upport fuel tank with a support such as a transmis-
ion jack stand.
(6) Position a fuel approved container, with a

apacity of at least 16 gallons, under the drain plug
ocated on the bottom left edge of the tank.

AUTION: Use a backup wrench on tank to remove
rain plug.

(7) Remove drain plug and allow fuel to drain (Fig.
8).

Fig. 28 Fuel Tank Drain Plug
1 – FUEL TANK DRAIN PLUG
WARNING: DRAIN PLUG MUST BE INSTALLED AT
THIS TIME AS THERE WILL BE 1 TO 2 GALLONS
OF FUEL LEFT IN THE TANK.

(8) When tank is no longer draining, install drain
plug. Tighten plug to 32 in. lbs.

WARNING: There may be fuel in the fill tube.
Remove hose carefully to reduce fuel splash.

(9) Disconnect fuel tank from rubber fill hose (Fig. 29).

WARNING: WRAP SHOP TOWELS AROUND HOSES
TO CATCH ANY GASOLINE SPILLAGE.

(10) Disconnect fuel lines from fuel pump module.
These are quick connect fittings (Fig. 30).

(11) Disconnect recirculation line from tee on tank
mounted rollover valve. The valve is located at the
rear of the tank and connects to the vapor line with a
rubber hose.

(12) Remove bolts and fuel tank straps.
(13) Remove vacuum line to LDP.
(14) Remove tank from vehicle. Slide tank forward

during removal to allow fill neck to clear suspension
cross-member.

INSTALLATION
(1) Position fuel tank on transmission jack.
(2) Raise tank into position.
(3) Connect vapor line to tee to rollover valve.
(4) Install EVAP hoses and lines.
(5) Connect chassis fuel tube to fuel filter. Refer to

Quick Connect Fittings in the Fuel Delivery section
of this Group.

Fig. 29 Fuel Filler Hose Clamp
1 – FUEL FILLER HOSE
2 – HOSE CLAMP
3 – FUEL TANK INLET
4 – REAR CROSS MEMBER
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REMOVAL AND INSTALLATION (Continued)
(6) Connect fuel fill tube to tank inlet. Tighten
ose clamp to 3.5 N·m (31 in. lbs.) torque.
(7) Install pump module harness grommet into

ody.
(8) Position fuel filter and fuel tank straps. Install

he front bolts first and then the rear bolts. Tighten
uel tank strap bolts to 23 N·m (250 in. lbs.) torque.
emove transmission jack. Ensure straps are not

wisted or bent.
(9) Lower vehicle.
(10) Connect fuel pump module connector.
(11) Fill fuel tank, install filler cap, and connect

attery cable.

AUTION: When using the ASD Fuel System Test,
he ASD relay remains energized for either 7 min-
tes, until the test is stopped, or until the ignition
witch is turned to the Off position.

(12) Use the DRB scan tool ASD Fuel System Test
o pressurize the fuel system. Check for leaks.

UEL FILLER NECK

EMOVAL
(1) Loosen fuel filler tube cap.
(2) Remove fuel filler neck screws (Fig. 31).
(3) Disconnect Ground strap from body.

Fig. 30 Fuel Tank Removal
1 – FUEL FILTER
2 – FUEL TANK
3 – FUEL PUMP MODULE
4 – FUEL TANK VAPOR LINE
(4) Disconnect fuel filler tube hose from fuel tank
neck. Remove fuel filler tube assembly.

INSTALLATION
(1) Install fuel filler tube. Connect fuel filler tube

hose to fuel tank neck.
(2) Install fuel filler neck screws (Fig. 31).
(3) Install fuel filler tube cap.

ACCELERATOR PEDAL

REMOVAL
(1) Remove the throttle cable from the throttle

body cam as described in Throttle Cable of this sec-
tion.

(2) Reach behind the top of the pedal shaft and
push the retainer toward rear of vehicle (Fig. 32). It
may be necessary to squeeze retainer ears together
on dash side of pedal shaft.

(3) Lift cable up through slot in top of pedal shaft.
(4) Remove nuts from accelerator pedal assembly

studs. Remove assembly from vehicle.

INSTALLATION
(1) Position accelerator pedal assembly on dash

panel. Install retaining nuts. Tighten retaining nuts
to 12 N·m (105 in. lbs.) torque.

(2) Place cable through slot in top of pedal shaft.
(3) While holding pedal lever, Push retainer clip

forward in vehicle engaging it into the pedal lever.
(4) Hold the throttle body lever in the wide open

position and install the throttle cable.

Fig. 31 Fuel Filler Neck Removal/Installation
1 – FILLER CAP
2 – FILLER NECK
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REMOVAL AND INSTALLATION (Continued)
HROTTLE CABLE—2.5L

EMOVAL
(1) Working from the engine compartment, remove

hrottle cable from the throttle body lever (Fig. 33).
(2) Push release tang toward dash panel on throt-

le cable and slide cable out of bracket (Fig. 34).
(3) From inside the vehicle, reach behind the top

f the pedal shaft and push the retainer toward rear
f vehicle. It may be necessary to squeeze retainer
ars together on dash side of pedal shaft.
(4) Lift cable up through slot in top of pedal shaft.
(5) Remove throttle cable clip attached at grommet

n front of dash panel.
(6) From the engine compartment, pull the throttle

able and grommet out of the dash panel.

NSTALLATION
(1) From the engine compartment, push the cable

nd fitting and grommet into the dash panel.

Fig. 32 Accelerator Pedal and Throttle Cable
1 – CABLE
2 – PEDAL SHAFT
3 – DASH PANEL
(2) Install throttle cable clip.
(3) Install cable housing (throttle body end) into
the cable mounting bracket on the engine.

(4) Place cable through slot in top of pedal shaft.
(5) While holding the pedal lever, push retainer clip

forward in vehicle engaging it into the pedal lever.
(6) From the engine compartment, rotate the

throttle lever forward to the wide open position and
install cable clasp.

Fig. 33 Throttle Cable Attachment to Throttle Body
1 – THROTTLE LEVER
2 – THROTTLE CABLE

Fig. 34 Throttle Cable Attachment
1 – SPEED CONTROL CABLE
2 – THROTTLE CABLE
3 – RELEASE TANG
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REMOVAL AND INSTALLATION (Continued)
Fig. 35 Cable Routing 2.5L
1 – THROTTLE CABLE
SPECIFICATIONS

TORQUE

DESCRIPTION TORQUE
Accelerator Pedal to Dash Nuts . . . . . . . . . 12 N·m

(105 in. lbs.)
Fuel Filter Mounting Screw . . 12 N·m (110 in. lbs.)
Fuel Pump Module Locknut . . 74.5 N·m (55 ft. lbs.)
Fuel Tank strap Bolts . . . . . 28.2 N·m (250 in. lbs.)
Fuel Rail Bolts—2.0/2.4L . . . 22.5 N·m (200 in. lbs.)
Fuel Rail Bolts—2.5L . . . . . . . 12 N·m (106 in. lbs.)
Ignition Coil Mounting Bolts . . . 12 N·m (105 in. lbs.)

FUEL TANK CAPACITY

Vehicle Liters U. S. Gallons

JX 60 16

Nominal refill capacities are shown. A variation may
be observed from vehicle to vehicle due to
manufacturing tolerance and refill procedure.
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FUEL INJECTION SYSTEM
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ESCRIPTION AND OPERATION

NJECTION SYSTEM

PERATION
All engines used in this section have a sequential
ulti-Port Electronic Fuel Injection system. The MPI

ystem is computer regulated and provides precise
ir/fuel ratios for all driving conditions. The Power-
rain Control Module (PCM) operates the fuel injec-
ion system.

The PCM regulates:
• Ignition timing
• Air/fuel ratio
• Emission control devices
• Cooling fan
• Charging system
• Idle speed
• Vehicle speed control
Various sensors provide the inputs necessary for

the PCM to correctly operate these systems. In addi-
tion to the sensors, various switches also provide
inputs to the PCM.

The PCM can adapt its programming to meet
changing operating conditions.

Fuel is injected into the intake port above the
intake valve in precise metered amounts through
electrically operated injectors. The PCM fires the
injectors in a specific sequence. Under most operat-
ing conditions, the PCM maintains an air fuel ratio
of 14.7 parts air to 1 part fuel by constantly adjust-
ing injector pulse width. Injector pulse width is the
length of time the injector is open.

The PCM adjusts injector pulse width by opening
and closing the ground path to the injector. Engine
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DESCRIPTION AND OPERATION (Continued)
PM (speed) and manifold absolute pressure (air
ensity) are the primary inputs that determine injec-
or pulse width.

CM REPLACEMENT

ESCRIPTION
USE THE DRB SCAN TOOL TO REPROGRAM
HE NEW PCM WITH THE VEHICLES ORIGI-
AL IDENTIFICATION NUMBER (VIN) AND
HE VEHICLES ORIGINAL MILEAGE. IF THIS
TEP IS NOT DONE A DIAGNOSTIC TROUBLE
ODE (DTC) MAY BE SET.

ODES OF OPERATION

PERATION
As input signals to the PCM change, the PCM

djusts its response to output devices. For example,
he PCM must calculate a different injector pulse
idth and ignition timing for idle than it does for
ide Open Throttle (WOT). There are several differ-

nt modes of operation that determine how the PCM
esponds to the various input signals.
There are two different areas of operation, OPEN

OOP and CLOSED LOOP.
During OPEN LOOP modes the PCM receives

nput signals and responds according to preset PCM
rogramming. Inputs from the upstream and down-
tream heated oxygen sensors are not monitored dur-
ng OPEN LOOP modes, except for heated oxygen
ensor diagnostics (they are checked for shorted con-
itions at all times).
During CLOSED LOOP modes the PCM monitors

he inputs from the upstream and downstream
eated oxygen sensors. The upstream heated oxygen
ensor input tells the PCM if the calculated injector
ulse width resulted in the ideal air-fuel ratio of 14.7
o one. By monitoring the exhaust oxygen content
hrough the upstream heated oxygen sensor, the
CM can fine tune injector pulse width. Fine tuning

njector pulse width allows the PCM to achieve opti-
um fuel economy combined with low emissions.
For the PCM to enter CLOSED LOOP operation,

he following must occur:
(1) Engine coolant temperature must be over 35°F.
• If the coolant is over 35° the PCM will wait 44

econds.
• If the coolant is over 50°F the PCM will wait 38

econds.
• If the coolant is over 167°F the PCM will wait

1 seconds.
(2) For other temperatures the PCM will interpo-

ate the correct waiting time.
(3) O2 sensor must read either greater than 0.745

olts or less than 0.1 volt.
(4) The multi-port fuel injection systems has the
following modes of operation:

• Ignition switch ON (Zero RPM)
• Engine start-up
• Engine warm-up
• Cruise
• Idle
• Acceleration
• Deceleration
• Wide Open Throttle
• Ignition switch OFF
(5) The engine start-up (crank), engine warm-up,

deceleration with fuel shutoff and wide open throttle
modes are OPEN LOOP modes. Under most operat-
ing conditions, the acceleration, deceleration (with
A/C on), idle and cruise modes, with the engine at
operating temperature are CLOSED LOOP modes.

IGNITION SWITCH ON (ZERO RPM) MODE
When the ignition switch activates the fuel injec-

tion system, the following actions occur:
• The PCM monitors the engine coolant tempera-

ture sensor and throttle position sensor input. The
PCM determines basic fuel injector pulse width from
this input.

• The PCM determines atmospheric air pressure
from the MAP sensor input to modify injector pulse
width.

When the key is in the ON position and the engine
is not running (zero rpm), the Auto Shutdown (ASD)
and fuel pump relays de-energize after approximately
1 second. Therefore, battery voltage is not supplied to
the fuel pump, ignition coil, fuel injectors and heated
oxygen sensors.

ENGINE START-UP MODE
This is an OPEN LOOP mode. If the vehicle is in

park or neutral (automatic transaxles) or the clutch
pedal is depressed (manual transaxles) the ignition
switch energizes the starter relay. The following
actions occur when the starter motor is engaged.

• If the PCM receives the camshaft position sensor
and crankshaft position sensor signals, it energizes
the Auto Shutdown (ASD) relay and fuel pump relay.
If the PCM does not receive both signals within
approximately one second, it will not energize the
ASD relay and fuel pump relay. The ASD and fuel
pump relays supply battery voltage to the fuel pump,
fuel injectors, ignition coil and heated oxygen sen-
sors.

• The PCM energizes the injectors (on the 69°
degree falling edge) for a calculated pulse width until
it determines crankshaft position from the camshaft
position sensor and crankshaft position sensor sig-
nals. The PCM determines crankshaft position within
1 engine revolution.
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DESCRIPTION AND OPERATION (Continued)
• After determining crankshaft position, the PCM
egins energizing the injectors in sequence. It adjusts
njector pulse width and controls injector synchroni-
ation by turning the individual ground paths to the
njectors On and Off.

• When the engine idles within 664 RPM of its
arget RPM, the PCM compares current MAP sensor
alue with the atmospheric pressure value received
uring the Ignition Switch On (zero RPM) mode.
Once the ASD and fuel pump relays have been

nergized, the PCM determines injector pulse width
ased on the following:
• Battery voltage
• Engine coolant temperature
• Engine RPM
• Inlet/Intake air temperature (IAT)
• MAP
• Throttle position
• The number of engine revolutions since cranking
as initiated
During Start-up the PCM maintains ignition tim-

ng at 9° BTDC.

NGINE WARM-UP MODE
This is an OPEN LOOP mode. The following inputs

re received by the PCM:
• Engine coolant temperature
• Manifold Absolute Pressure (MAP)
• Inlet/Intake air temperature (IAT)
• Crankshaft position (engine speed)
• Camshaft position
• Knock sensor
• Throttle position
• A/C switch
• Battery voltage
• Power steering pressure switch
• Vehicle speed
• Speed control
• O2 sensors
The PCM adjusts injector pulse width and controls

njector synchronization by turning the individual
round paths to the injectors On and Off.
The PCM adjusts ignition timing and engine idle

peed. Engine idle speed is adjusted through the idle
ir control motor.

RUISE OR IDLE MODE
When the engine is at operating temperature this

s a CLOSED LOOP mode. During cruising or idle
he following inputs are received by the PCM:

• Inlet/Intake air temperature
• Engine coolant temperature
• Manifold absolute pressure
• Crankshaft position (engine speed)
• Camshaft position
• Knock sensor
• Throttle position
• Exhaust gas oxygen content
• A/C control positions
• Power steering pressure switch
• Battery voltage
• Vehicle speed
The PCM adjusts injector pulse width and controls

injector synchronization by turning the individual
ground paths to the injectors On and Off.

The PCM adjusts engine idle speed and ignition
timing. The PCM adjusts the air/fuel ratio according
to the oxygen content in the exhaust gas (measured
by the upstream and downstream heated oxygen sen-
sor).

The PCM monitors for engine misfire. During
active misfire and depending on the severity, the
PCM either continuously illuminates or flashes the
malfunction indicator lamp (Check Engine light on
instrument panel). Also, the PCM stores an engine
misfire DTC in memory.

The PCM performs several diagnostic routines.
They include:

• Oxygen sensor monitor
• Downstream heated oxygen sensor diagnostics

during open loop operation (except for shorted)
• Fuel system monitor
• EGR monitor
• Purge system monitor
• All inputs monitored for proper voltage range.
• All monitored components (refer to the Emission

section for On-Board Diagnostics).
The PCM compares the upstream and downstream

heated oxygen sensor inputs to measure catalytic
convertor efficiency. If the catalyst efficiency drops
below the minimum acceptable percentage, the PCM
stores a diagnostic trouble code in memory.

During certain idle conditions, the PCM may enter
a variable idle speed strategy. During variable idle
speed strategy the PCM adjusts engine speed based
on the following inputs.

• A/C sense
• Battery voltage
• Battery temperature
• Engine coolant temperature
• Engine run time
• Inlet/Intake air temperature
• Power steering pressure switch
• Vehicle mileage

ACCELERATION MODE
This is a CLOSED LOOP mode. The PCM recog-

nizes an abrupt increase in Throttle Position sensor
output voltage or MAP sensor output voltage as a
demand for increased engine output and vehicle
acceleration. The PCM increases injector pulse width
in response to increased fuel demand.



D

t

o

s

t
a
a
m
i

W

t
t

t
e
d

s
f
s
w
t

I

O

M
t

o
m

14 - 24 FUEL SYSTEM JX

DESCRIPTION AND OPERATION (Continued)
ECELERATION MODE
This is a CLOSED LOOP mode. During decelera-

ion the following inputs are received by the PCM:
• A/C sense
• Battery voltage
• Inlet/Intake air temperature
• Engine coolant temperature
• Crankshaft position (engine speed)
• Exhaust gas oxygen content (upstream heated

xygen sensor)
• Knock sensor
• Manifold absolute pressure
• Power steering pressure switch
• Throttle position
• IAC motor control changes in response to MAP

ensor feedback
The PCM may receive a closed throttle input from

he Throttle Position Sensor (TPS) when it senses an
brupt decrease in manifold pressure. This indicates

hard deceleration. In response, the PCM may
omentarily turn off the injectors. This helps

mprove fuel economy, emissions and engine braking.

IDE-OPEN-THROTTLE MODE
This is an OPEN LOOP mode. During wide-open-

hrottle operation, the following inputs are used by
he PCM:

• Inlet/Intake air temperature
• Engine coolant temperature
• Engine speed
• Knock sensor
• Manifold absolute pressure
• Throttle position
When the PCM senses a wide-open-throttle condi-

ion through the Throttle Position Sensor (TPS) it de-
nergizes the A/C compressor clutch relay. This
isables the air conditioning system.
The PCM does not monitor the heated oxygen sen-

or inputs during wide-open-throttle operation except
or downstream heated oxygen sensor and both
horted diagnostics. The PCM adjusts injector pulse
idth to supply a predetermined amount of addi-

ional fuel.

GNITION SWITCH OFF MODE
When the operator turns the ignition switch to the
FF position, the following occurs:
• All outputs are turned off, unless 02 Heater
onitor test is being run. Refer to the Emission sec-

ion for On-Board Diagnostics.
• No inputs are monitored except for the heated

xygen sensors. The PCM monitors the heating ele-
ents in the oxygen sensors and then shuts down.
SYSTEM DIAGNOSIS

OPERATION
The PCM can test many of its own input and out-

put circuits. If the PCM senses a fault in a major
system, the PCM stores a Diagnostic Trouble Code
(DTC) in memory.

For DTC information see On-Board Diagnostics.

CCD BUS

DESCRIPTION
Various controllers and modules exchange informa-

tion through a two-wire communication port called
the CCD Bus. The PCM transmits various monitored
input information and control requests to other mod-
ules on the CCD Bus. The PCM also receives infor-
mation and requests that effects the control of its
outputs from other controllers over the CCD Bus.
The CCD Bus has a measurable voltage of approxi-
mately 2.5 volts.

OPERATION
Various modules exchange information through a

communications port called the CCD Bus. The Pow-
ertrain Control Module (PCM) transmits the Mal-
function Indicator Lamp (Check Engine) On/Off
signal and engine RPM on the CCD Bus. The PCM
receives the Air Conditioning select input, transaxle
gear position input and speed control engage inputs
over the CCD Bus. The PCM also receives the air
conditioning evaporator temperature signal from the
CCD Bus.

The following components access or send informa-
tion on the CCD Bus.

• Instrument Panel
• Body Control Module
• Air Bag System Diagnostic Module
• Full ATC Display Head
• ABS Module
• Transmission Control Module
• Powertrain Control Module
• Travel Module (if equipped)

POWERTRAIN CONTROL MODULE

OPERATION
The Powertrain Control Module (PCM) is a digital

computer containing a microprocessor. The PCM
receives input signals from various switches and sen-
sors that are referred to as PCM Inputs. Based on
these inputs, the PCM adjusts various engine and
vehicle operations through devices that are referred
to as PCM Outputs.
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DESCRIPTION AND OPERATION (Continued)
OTE: PCM Inputs:

• Air Conditioning Controls
• Battery Voltage
• Battery Temperature Sensor
• Brake Switch
• Camshaft Position Sensor
• Crankshaft Position Sensor
• CCD Bus
• Engine Coolant Temperature Sensor
• Fuel Level Sensor
• Ignition Switch
• Intake Air Temperature Sensor
• Knock Sensor (2.0/2.4L only)
• Leak Detection Pump
• Manifold Absolute Pressure (MAP) Sensor
• Oxygen Sensors
• Power Steering Pressure Switch
• SCI Receive
• Speed Control Switches
• Throttle Position Sensor
• Transmission Park/Neutral Switch (automatic

ransmission)
• Vehicle Speed Sensor

OTE: PCM Outputs:

• Air Conditioning Clutch Relay
• Auto Shutdown (ASD) Relay
• Charging Indicator Lamp
• CCD Bus
• SCI Transmit
• Proportional Purge Solenoid
• EGR Solenoid
• Fuel Injectors
• Fuel Pump Relay
• Generator Field
• Idle Air Control Motor
• Ignition Coils
• Malfunction Indicator (Check Engine) Lamp
• Radiator Fan Relays
• Speed Control Solenoids
Based on inputs it receives, the PCM adjusts fuel

njector pulse width, idle speed, ignition spark
dvance, ignition coil dwell and EVAP canister purge
peration. The PCM regulates the cooling fan, air
onditioning and speed control systems. The PCM
hanges generator charge rate by adjusting the gen-
rator field. The PCM also performs diagnostics.
The PCM adjusts injector pulse width (air-fuel

atio) based on the following inputs.
• Battery voltage
• Coolant temperature
• Exhaust gas content (oxygen sensor)
• Engine speed (crankshaft position sensor)
• Intake air temperature
• Manifold absolute pressure
• Throttle position
The PCM adjusts ignition timing based on the fol-

lowing inputs.
• Coolant temperature
• Engine speed (crankshaft position sensor)
• Knock sensor
• Manifold absolute pressure
• Throttle position
• Transmission gear selection (park/neutral

switch)
• Intake air temperature
The PCM also adjusts engine idle speed through

the idle air control motor based on the following
inputs.

• Air conditioning sense
• Battery voltage
• Battery temperature
• Brake switch
• Coolant temperature
• Engine speed (crankshaft position sensor)
• Engine run time
• Manifold absolute pressure
• Power steering pressure switch
• Throttle position
• Transmission gear selection (park/neutral

switch)
• Vehicle distance (speed)
The Auto Shutdown (ASD) and fuel pump relays

are located in the Power Distribution Center (PDC).
The camshaft position sensor (distributor pick-up

signal 2.5L) and crankshaft position sensor signals
are sent to the PCM. If the PCM does not receive the
signal within approximately 1 second of engine
cranking, it deactivates the ASD relay and fuel pump
relay. When these relays are deactivated, power is
shut off from the fuel injectors, ignition coils, oxygen
sensor heating elements and fuel pump.

The PCM contains a voltage converter that
changes battery voltage to a regulated 9 volts direct
current to power the camshaft position sensor, crank-
shaft position sensor and vehicle speed sensor. The
PCM also provides a 5 volt direct current supply for
the manifold absolute pressure sensor, throttle posi-
tion sensor, and A/C pressure switch.

AUTOMATIC SHUTDOWN (ASD) SENSE—PCM
INPUT

DESCRIPTION
It is an input to the Powertrain Control Module

from the rely in the Power Distribution Center, refer
to the cover for relay location.

OPERATION
The ASD sense circuit informs the PCM when the

ASD relay energizes. A 12 volt signal at this input
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DESCRIPTION AND OPERATION (Continued)
ndicates to the PCM that the ASD has been acti-
ated. This input is used only to sense that the ASD
elay is energized.
When energized, the ASD relay supplies battery

oltage to the fuel injectors, ignition coils and the
eating element in each oxygen sensor. If the PCM
oes not receive 12 volts from this input after
rounding the ASD relay, it sets a Diagnostic Trouble
ode (DTC).
When energized, the ASD relay provides power to

perate the injectors, ignition coil, generator field, O2
ensor heaters (both upstream and downstream), and
lso provides a sense circuit to the PCM for diagnos-
ic purposes. The PCM energizes the ASD any time
here is a Crankshaft Position sensor signal that
xceeds a predetermined value. The ASD relay can
lso be energized after the engine has been turned
ff to perform an O2 sensor heater test, if vehicle is
quipped with OBD II diagnostics.
With SBEC III, the ASD relay’s electromagnet is

ed battery voltage, not ignition voltage. The PCM
till provides the ground. As mentioned earlier, the
CM energizes the ASD relay during an O2 sensor
eater test. This test is performed only after the
ngine has been shut off. The PCM still operates
nternally to perform several checks, including moni-
oring the O2 sensor heaters. This and other DTC
ests are explained in detail in the On-Board Diag-
ostic Student Reference Book.

ATTERY VOLTAGE—PCM INPUT

ESCRIPTION
The direct battery feed to the PCM is used as a

eference point to sense battery voltage.

PERATION
In order for the PCM to operate, it must be sup-

lied with battery voltage and ground. The PCM
onitors the direct battery feed input to determine

attery charging rate and to control the injector ini-
ial opening point. It also has back-up RAM memory
sed to store Diagnostic Trouble Codes (supply work-

ng DTCs). Direct battery feed is also used to perform
ey-OFF diagnostics and to supply working voltage
o the controller for OBDII.

If battery voltage is low the PCM will increase
njector pulse width (period of time that the injector
s energized).

ffect on Fuel Injectors
Fuel injectors are rated for operation at a specific

oltage. If the voltage increases, the plunger will
pen faster and conversely, if voltage is low the injec-
or will be slow to open. Therefore, if sensed battery
oltage drops, the PCM increases injector pulse-
width to maintain the same volume of fuel through
the injector.

Charging
The PCM uses sensed battery voltage to verify that

target charging voltage (determined by Battery Tem-
perature Sensor) is being reached. To maintain the
target charging voltage, the PCM will full field the
generator to 0.5 volt above target then turn OFF to
0.5 volt below target. This will continue to occur up
to a 100 Hz frequency, 100 times per second.

ENGINE COOLANT TEMPERATURE SENSOR—
PCM INPUT

DESCRIPTION
The coolant sensor threads into the front of the cyl-

inder head 2.4L (Fig. 1) ; next to the coolant fill neck
2.5L (Fig. 2). New sensors have sealant applied to
the threads.

OPERATION
The coolant temperature sensor has one element.

The element supplies coolant temperature signal to
the PCM. The PCM supplies coolant temperature
information on the CCD Bus to the Body Control
Module (BCM) for the instrument panel gauge clus-
ter. The PCM determines engine coolant temperature
from the coolant temperature sensor.

As coolant temperature varies, the coolant temper-
ature sensor resistance changes resulting in a differ-
ent current draw from the PCM.

When the engine is cold, the PCM will provide
slightly richer air-fuel mixtures and higher idle
speeds until normal operating temperatures are
reached.

Fig. 1 Engine Coolant Temperature Sensor—2.4L
1 – COOLANT FILLER CAP
2 – ENGINE COOLANT TEMPERATURE SENDING UNIT
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DESCRIPTION AND OPERATION (Continued)
UEL LEVEL SENSOR—PCM INPUT

ESCRIPTION
The fuel gauge level sending unit is attached to the

uel pump module.

PERATION
The fuel level sensor (fuel gauge sending unit)

ends a signal to the PCM to indicate fuel level. The
urpose of this feature is to prevent a false setting of
isfire and fuel system monitor trouble codes if the

uel level is less than approximately 15 percent of its
ated capacity. It is also used to send a signal for fuel
auge operation via the PCI bus circuits.

EATED OXYGEN SENSORS—PCM INPUT

ESCRIPTION
The upstream oxygen sensor threads into the out-

et flange of the exhaust manifold (Fig. 3) or (Fig. 4).
The downstream heated oxygen sensor threads into

he outlet pipe at the rear of the catalytic convertor
Fig. 5).

PERATION
As vehicles accumulate mileage, the catalytic con-

ertor deteriorates. The deterioration results in a
ess efficient catalyst. To monitor catalytic convertor
eterioration, the fuel injection system uses two
eated oxygen sensors. One sensor upstream of the
atalytic convertor, one downstream of the convertor.
he PCM compares the reading from the sensors to
alculate the catalytic convertor oxygen storage
apacity and converter efficiency. Also, the PCM uses

Fig. 2 Engine Coolant Temperature Sensor—2.5L
1 – COOLANT FILL NECK
2 – ENGINE COOLANT TEMPERATURE SENSOR
3 – AIR INLET TUBE
the upstream heated oxygen sensor input when
adjusting injector pulse width.

When the catalytic converter efficiency drops below
emission standards, the PCM stores a diagnostic
trouble code and illuminates the malfunction indica-
tor lamp (MIL).

The automatic shutdown relay supplies battery
voltage to both the upstream and downstream heated
oxygen sensors. The oxygen sensors are equipped
with a heating element. The heating elements reduce
the time required for the sensors to reach operating
temperature.

Fig. 3 Oxygen Sensor 1/1 Upstream—2.0/2.4L
Engines

1 – OXYGEN SENSORS
2 – EXHAUST MANIFOLD

Fig. 4 Oxygen Sensor 1/1 Upstream—2.5L
1 – CATALYTIC CONVERTOR
2 – UPSTREAM HEATED OXYGEN SENSOR
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DESCRIPTION AND OPERATION (Continued)
XYGEN SENSOR 1/1 UPSTREAM
The input from the upstream heated oxygen sensor

ells the PCM the oxygen content of the exhaust gas.
ased on this input, the PCM fine tunes the air-fuel
atio by adjusting injector pulse width.
The sensor input switches from 0 to 1 volt, depend-

ng upon the oxygen content of the exhaust gas in
he exhaust manifold. When a large amount of oxy-
en is present (caused by a lean air-fuel mixture), the
ensor produces voltage as low as 0.1 volt. When
here is a lesser amount of oxygen present (rich air-
uel mixture) the sensor produces a voltage as high
s 1.0 volt. By monitoring the oxygen content and
onverting it to electrical voltage, the sensor acts as
rich-lean switch.
The heating element in the sensor provides heat to

he sensor ceramic element. Heating the sensor
llows the system to enter into closed loop operation
ooner. Also, it allows the system to remain in closed
oop operation during periods of extended idle.

In Closed Loop, the PCM adjusts injector pulse
idth based on the upstream heated oxygen sensor

nput along with other inputs. In Open Loop, the
CM adjusts injector pulse width based on prepro-
rammed (fixed) values and inputs from other sen-
ors.

XYGEN SENSOR 1/2 DOWNSTREAM
The downstream heated oxygen sensor input is

sed to detect catalytic convertor deterioration. As
he convertor deteriorates, the input from the down-
tream sensor begins to match the upstream sensor
nput except for a slight time delay. By comparing
he downstream heated oxygen sensor input to the
nput from the upstream sensor, the PCM calculates
atalytic convertor efficiency.

Fig. 5 Oxygen Sensor 1/2 Downstream
1 – DOWNSTREAM HEATED OXYGEN SENSOR
2 – CATALYTIC CONVERTOR
IGNITION SENSE—PCM INPUT

OPERATION
The ignition sense input informs the Powertrain

Control Module (PCM) that the ignition switch is in
the crank or run position.

INTAKE AIR TEMPERATURE SENSOR—PCM
INPUT

DESCRIPTION
The IAT sensor and Manifold Absolute Pressure

(MAP) sensor are a combined sensor that attach to
the intake manifold (Fig. 6) for 2.0L engine.

The IAT sensor threads into the intake manifold
(Fig. 7) or (Fig. 8) for the 2.4/2.5L engines.

OPERATION
The Intake Air Temperature (IAT) sensor measures

the temperature of the intake air as it enters the
engine. The sensor supplies one of the inputs the
PCM uses to determine injector pulse width and
spark advance.

MANIFOLD ABSOLUTE PRESSURE (MAP)
SENSOR—PCM INPUT

DESCRIPTION
The MAP sensor mounts to the intake manifold

(Fig. 6), (Fig. 7), and (Fig. 8).

OPERATION
The MAP serves as a PCM input, using a silicon

based sensing unit, to provide data on the manifold

Fig. 6 Intake Air Temperature Sensor and MAP
Sensor—2.0L

1 – MAP/AIR TEMPERATURE SENSOR
2 – PCV VACUUM NIPPLE
3 – INTAKE MANIFOLD
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DESCRIPTION AND OPERATION (Continued)
acuum that draws the air/fuel mixture into the com-
ustion chamber. The PCM requires this information
o determine injector pulse width and spark advance.

hen MAP equals Barometric pressure, the pulse
idth will be at maximum.
Also like the cam and crank sensors, a 5 volt ref-

rence is supplied from the PCM and returns a volt-
ge signal to the PCM that reflects manifold
ressure. The zero pressure reading is 0.5V and full
cale is 4.5V. For a pressure swing of 0 — 15 psi the
oltage changes 4.0V. The sensor is supplied a regu-
ated 4.8 to 5.1 volts to operate the sensor. Like the

Fig. 7 Intake Air Temperature Sensor and MAP
Sensor—2.4L

1 – INTAKE AIR TEMPERATURE SENSOR
2 – THROTTLE BODY
3 – MAP SENSOR
4 – INTAKE MANIFOLD

Fig. 8 Intake Air Temperature Sensor and MAP
Sensor—2.5L

1 – MAP SENSOR
2 – INTAKE AIR TEMPERATURE SENSOR
cam and crank sensors ground is provided through
the sensor return circuit.

The MAP sensor input is the number one contrib-
utor to pulse width. The most important function of
the MAP sensor is to determine barometric pressure.
The PCM needs to know if the vehicle is at sea level
or is it in Denver at 5000 feet above sea level,
because the air density changes with altitude. It will
also help to correct for varying weather conditions. If
a hurricane was coming through the pressure would
be very, very low or there could be a real fair
weather, high pressure area. This is important
because as air pressure changes the barometric pres-
sure changes. Barometric pressure and altitude have
a direct inverse correlation, as altitude goes up baro-
metric goes down. The first thing that happens as
the key is rolled on, before reaching the crank posi-
tion, the PCM powers up, comes around and looks at
the MAP voltage, and based upon the voltage it sees,
it knows the current barometric pressure relative to
altitude. Once the engine starts, the PCM looks at
the voltage again, continuously every 12 milliseconds,
and compares the current voltage to what it was at
key on. The difference between current and what it
was at key on is manifold vacuum.

During key On (engine not running) the sensor
reads (updates) barometric pressure. A normal range
can be obtained by monitoring known good sensor in
you work area.

As the altitude increases the air becomes thinner
(less oxygen). If a vehicle is started and driven to a
very different altitude than where it was at key On
the barometric pressure needs to be updated. Any
time the PCM sees Wide Open throttle, based upon
TPS angle and RPM it will update barometric pres-
sure in the MAP memory cell. With periodic updates,
the PCM can make its calculations more effectively.

The PCM uses the MAP sensor to aid in calculat-
ing the following:

• Barometric pressure
• Engine load
• Manifold pressure
• Injector pulse-width
• Spark-advance programs
• Shift-point strategies (F4AC1 transmissions

only, via the CCD bus)
• Idle speed
• Decel fuel shutoff
The MAP sensor signal is provided from a single

piezoresistive element located in the center of a dia-
phragm. The element and diaphragm are both made of
silicone. As the pressures changes the diaphragm moves
causing the element to deflect which stresses the sili-
cone. When silicone is exposed to stress its resistance
changes. As manifold vacuum increases, the MAP sen-
sor input voltage decreases proportionally. The sensor
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DESCRIPTION AND OPERATION (Continued)
lso contains electronics that condition the signal and
rovide temperature compensation.
The PCM recognizes a decrease in manifold pres-

ure by monitoring a decrease in voltage from the
eading stored in the barometric pressure memory
ell. The MAP sensor is a linear sensor; as pressure
hanges, voltage changes proportionately. The range
f voltage output from the sensor is usually between
.6 volts at sea level to as low as 0.3 volts at 26 in. of
g (Table 1). Barometric pressure is the pressure

xerted by the atmosphere upon an object. At sea
evel on a standard day, no storm, barometric pres-
ure is 29.92 in Hg. For every 100 feet of altitude
arometric pressure drops.10 in. Hg. If a storm goes
hrough it can either add, high pressure, or decrease,
ow pressure, from what should be present for that
ltitude. You should make a habit of knowing what
he average pressure and corresponding barometric
ressure is for your area. Always use the Diagnostic
est Procedures Manual for MAP sensor testing.

OWER STEERING PRESSURE SWITCH—PCM
NPUT

ESCRIPTION
A pressure sensing switch is located on the power

teering gear.

PERATION
The switch (Fig. 9) provides an input to the PCM

uring periods of high pump load and low engine
PM; such as during parking maneuvers.
When power steering pump pressure exceeds 4137

Pa (600 psi), the switch is open. The PCM increases
dle air flow through the IAC motor to prevent
ngine stalling. When pump pressure is low, the
witch is closed.

Fig. 9 Power Steering Pressure Switch
1 – POWER STEERING PRESSURE SWITCH
SENSOR RETURN—PCM INPUT

OPERATION
The sensor return circuit provides a low electrical

noise ground reference for all of the systems sensors.
The sensor return circuit connects to internal ground
circuits within the Powertrain Control Module
(PCM).

SCI RECEIVE—PCM INPUT

OPERATION
SCI Receive is the serial data communication

receive circuit for the DRB scan tool. The Powertrain
Control Module (PCM) receives data from the DRB
through the SCI Receive circuit.

THROTTLE POSITION SENSOR—PCM INPUT

DESCRIPTION
The throttle position sensor mounts to the side of

the throttle body (Fig. 10) or (Fig. 11).

OPERATION
The Throttle Position Sensor (TPS) connects to the

throttle blade shaft. The TPS is a variable resistor
that provides the PCM with an input signal (voltage).
The signal represents throttle blade position. As the
position of the throttle blade changes, the resistance
of the TPS changes.

The PCM supplies approximately 5 volts DC to the
TPS. The TPS output voltage (input signal to the
PCM) represents throttle blade position. The TPS

Fig. 10 Throttle Position Sensor—2.0/2.4L Engines
1 – TPS
2 – IAC
3 – THROTTLE CONTROL SHIELD
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DESCRIPTION AND OPERATION (Continued)
utput voltage to the PCM varies from approximately
.5 volt at minimum throttle opening (idle) to a max-
mum of 3.7 volts at wide open throttle.

Along with inputs from other sensors, the PCM
ses TPS input to determine current engine operat-

ng conditions. The PCM also adjusts fuel injector
ulse width and ignition timing based on these
nputs.

EHICLE SPEED AND DISTANCE—PCM INPUT

ESCRIPTION
The vehicle speed output sensor is located in the

ransmission (Fig. 12).

PERATION
The transaxle control module (TCM) supplies the

ehicle speed signal to the PCM based on the output
haft speed. The PCM sends a 5 volt signal to the
CM. The TCM switches this signal to a ground, and
hen opens the circuit at a rate of 8000 pulses per
ile. When the PCM counts 8000 pulses, the PCM

ssumes the vehicle has traveled one mile. The out-
ut speed sensor is located on the side of the tran-
axle (Fig. 12).
The speed and distance signals, along with a closed

hrottle signal from the TPS, determine if a closed
hrottle deceleration or normal idle condition (vehicle
topped) exists. Under deceleration conditions, the
CM adjusts the idle air control motor to maintain a
esired MAP value. Under idle conditions, the PCM
djusts the idle air control motor to maintain a
esired engine speed.

Fig. 11 Throttle Position Sensor—2.5L Engine
1 – THROTTLE BODY
2 – THROTTLE POSITION SENSOR
AUTOMATIC SHUTDOWN RELAY—PCM
OUTPUT

DESCRIPTION
The ASD relay and fuel pump relay are located in

the Power Distribution Center (PDC) near the Air
Cleaner (Fig. 13). The inside top of the PDC cover
has a label showing relay and fuse location. They are
ISO relays.

OPERATION
The PCM operates the Automatic Shut Down

(ASD) relay and fuel pump relay through one ground
path. The PCM operates them by switching the
ground path for the relays on and off.

The ASD relay connects battery voltage to the fuel
injectors and ignition coil. The fuel pump relay con-
nects battery voltage to the fuel pump.

The PCM turns the ground path off when the igni-
tion switch is in the Off position. Both relays are off.
When the ignition switch is in the On or Crank posi-
tion, the PCM monitors the crankshaft position sen-
sor and camshaft position sensor signals to
determine engine speed. If the PCM does not receive
a crankshaft position sensor signal and camshaft
position sensor signal when the ignition switch is in
the Run position, it de-energizes both relays. When
the relays are de-energized, battery voltage is not
supplied to the fuel injectors, ignition coil and fuel
pump.

Fig. 12 Output Speed Semsor— Automatic
Transaxle

1 – OUTPUT SPEED SENSOR
2 – PARK/NEUTRAL SWITCH (BLACK)
3 – TRANSMISSION RANGE SWITCH
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DESCRIPTION AND OPERATION (Continued)
ROPORTIONAL PURGE SOLENOID—PCM
UTPUT

ESCRIPTION
The solenoid attaches to a bracket near the front

ngine mount (Fig. 14). To operate correctly, the sole-
oid must be installed with the electrical connector
n top.

PERATION
The purge solenoid regulates the rate of vapor flow

rom the EVAP canister to the throttle body. The
CM operates the solenoid.
During the cold start warm-up period and the hot

tart time delay, the PCM does not energize the sole-
oid. When de-energized, no vapors are purged.
The proportional purge solenoid operates at a fre-

uency of 200 hz and is controlled by an engine con-
roller circuit that senses the current being applied
o the proportional purge solenoid and then adjusts
hat current to achieve the desired purge flow. The
roportional purge solenoid controls the purge rate of
uel vapors from the vapor canister and fuel tank to
he engine intake manifold.

Fig. 13 Power Distribution Center (PDC)
1 – BATTERY POSITIVE
2 – BATTERY GROUND
3 – AIR CLEANER
4 – PCM
5 – PDC
6 – TCM
IDLE AIR CONTROL MOTOR—PCM OUTPUT

DESCRIPTION
The Idle Air Control (IAC) motor is mounted on the

throttle body. The PCM operates the idle air control
motor (Fig. 15) or (Fig. 16).

Fig. 14 Proportional Purge Solenoid
1 – TEST PORT
2 – PROPORTIONAL PURGE SOLENOID

Fig. 15 Idle Air Control Motor Air Bypass Passage—
2.4L

1 – IDLE AIR CONTROL MOTOR
2 – TPS
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DESCRIPTION AND OPERATION (Continued)
PERATION
The PCM adjusts engine idle speed through the

dle air control motor to compensate for engine load,
oolant temperature or barometric pressure changes.
The throttle body has an air bypass passage that

rovides air for the engine during closed throttle idle.
he idle air control motor pintle protrudes into the
ir bypass passage and regulates air flow through it.
The PCM adjusts engine idle speed by moving the

AC motor pintle in and out of the bypass passage.
he adjustments are based on inputs the PCM
eceives. The inputs are from the throttle position
ensor, crankshaft position sensor, coolant tempera-
ure sensor, MAP sensor, vehicle speed sensor and
arious switch operations (brake, park/neutral, air
onditioning).

ATA LINK CONNECTOR

ESCRIPTION
The data link connector is located inside the vehi-

le, under the instrument panel, at the driver’s kick
anel (Fig. 17).

PERATION
The data link connector (diagnostic connector)

inks the DRB scan tool with the Powertrain Control
odule (PCM). Refer to On-Board Diagnostics in the
mission Control section.

Fig. 16 Idle Air Control Motor Air Bypass Passage—
2.5L

1 – THROTTLE BODY
2 – IDLE AIR CONTROL MOTOR
3 – THROTTLE POSITION SENSOR
MALFUNCTION INDICATOR (CHECK ENGINE)
LAMP—PCM OUTPUT

DESCRIPTION
Refer to the Instrument Panel Systems for more

information.

OPERATION
The PCM supplies the malfunction indicator (check

engine) lamp on/off signal to the instrument panel
through the CCD Bus. The CCD Bus is a communi-
cations port. Various modules use the CCD Bus to
exchange information.

The Check Engine lamp comes on each time the
ignition key is turned ON and stays on for 3 seconds
as a bulb test.

The Malfunction Indicator Lamp (MIL) stays on
continuously, when the PCM has entered a Limp-In
mode or identified a failed emission component. Dur-
ing Limp-in Mode, the PCM attempts to keep the
system operational. The MIL signals the need for
immediate service. In limp-in mode, the PCM com-
pensates for the failure of certain components that
send incorrect signals. The PCM substitutes for the
incorrect signals with inputs from other sensors.

If the PCM detects active engine misfire severe
enough to cause catalyst damage, it flashes the MIL.
At the same time the PCM also sets a Diagnostic
Trouble Code (DTC).

For signals that can trigger the MIL (Check
Engine Lamp) refer to the On-Board Diagnos-
tics Chart.

Fig. 17 Data Link (Diagnostic) Connector
1 – HOOD RELEASE
2 – DIAGNOSTIC CONNECTOR
3 – DRIVER’S SIDE KICK PANEL
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DESCRIPTION AND OPERATION (Continued)
ADIATOR FAN RELAYS—PCM OUTPUT

ESCRIPTION
The radiator fan relays are located in the PDC.

he inside top of the PDC cover has a label showing
elay and fuse location.

PERATION
The PCM energizes the radiator fans through

ither the low or high speed radiator fan relay. The
CM controls the ground circuit for the coil side of
he relay. Power for both relay coils is supplied
hrough a 10 amp fuse in the PDC. Power for both
elay contacts is supplied power through a 40 amp
use in the PDC. Refer to the Wiring Diagrams for
ircuit information.
The PCM monitors the A/C compressor discharge

high side) pressure through the air conditioning
ressure transducer. Depending on engine coolant
emperature and A/C system high side pressure, both
ans operate at either low or high speed.

ACHOMETER—PCM OUTPUT

ESCRIPTION
Refer to the Instrument panel System for more

nformation.

PERATION
The tachometer receives its information across the
CD Bus from the Body Control Module (BCM).

nformation on engine RPM is transmitted from the
owertrain Control Module (PCM) across the CCD
us to the BCM. The BCM calculates the position of

he tachometer pointer based on the input from the
CM and adjusts the position of the gauge pointer to
he necessary position. This signal is sent over the
CD Bus to the instrument cluster.

VOLT SUPPLY—PCM OUTPUT

PERATION
The PCM supplies 5 volts to the following sensors:
• A/C pressure transducer
• Engine coolant temperature sensor
• Manifold absolute pressure sensor
• Throttle position sensor
• Linear EGR solenoid

-VOLT SUPPLY—PCM OUTPUT

PERATION
The PCM supplies 8 volts to the crankshaft posi-

ion sensor, camshaft position sensor.
THROTTLE BODY

DESCRIPTION
The throttle body mounts to the intake manifold.

The throttle position sensor and idle air control motor
attach to the throttle body (Fig. 18) or (Fig. 19).

Fig. 18 Throttle Body—2.4L Engines
1 – THROTTLE SHIELD
2 – PURGE HOSE
3 – THROTTLE POSITION SENSOR
4 – IDLE AIR CONTROL MOTOR

Fig. 19 Throttle Body—2.5L Engine
1 – PURGE HOSE
2 – EGR TUBE
3 – AIS
4 – TPS
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DESCRIPTION AND OPERATION (Continued)
PERATION
At above idle conditions, air flow through the

hrottle body is controlled by a cable operated throt-
le blade. During closed throttle idle conditions, the
dle air control motor controls air flow. Refer to Idle
ir Control Motor in this section.

EMOVAL AND INSTALLATION

HROTTLE BODY—2.5L ENGINE

EMOVAL
(1) Remove the negative battery cable.
(2) Remove air tube from throttle body.
(3) Remove throttle cable from the throttle body

ever (Fig. 20).

(4) Push release tang toward dash panel on throt-
le cable and slide cable out of bracket (Fig. 21).

(5) Slide speed control cable out of bracket, if
quipped (Fig. 21).
(6) Remove EVAP purge hose from nipple on throt-

le body.
(7) Remove connectors from throttle position sen-

or and idle air control motor.
(8) Remove bolts holding throttle body to intake
anifold. Remove throttle body.

NSTALLATION
(1) Attach electrical connectors to idle air control
otor and throttle position sensor.
(2) Install new gasket.
(3) Position throttle body on intake and install mount-

ng bolts. Tighten bolts to 28.25 N·m (250 in. lbs.).
(4) Install speed control cable (if equipped) and

hrottle cable into throttle lever.

Fig. 20 Throttle Cable Attachment to Throttle Body
1 – THROTTLE LEVER
2 – THROTTLE CABLE
(5) Install cables into cable bracket.
(6) Install air inlet tube. Tighten clamps to 36.5

N·m (2565 in. lbs.) torque.
(7) Install the negative battery cable.

THROTTLE POSITION SENSOR (TPS)—2.5L
The TPS attaches to the side of the throttle body

(Fig. 22).

REMOVAL
(1) Remove the negative battery cable.
(2) Remove throttle body. Refer to Throttle Body in

this section.
(3) Remove TPS mounting screws.
(4) Remove throttle position sensor.

Fig. 21 Throttle Cable Attachment
1 – SPEED CONTROL CABLE
2 – THROTTLE CABLE
3 – RELEASE TANG

Fig. 22 Throttle Position Sensor—2.5L Engine
1 – THROTTLE POSITION SENSOR
2 – RETAINING SCREWS
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REMOVAL AND INSTALLATION (Continued)
NSTALLATION
(1) The throttle shaft end of the throttle body

lides into a socket in the TPS (Fig. 23). The socket
as two tabs inside it. The throttle shaft rests
gainst the tabs. When indexed correctly, the TPS
an rotate a few degrees to line up the mounting
crew holes with the screw holes in the throttle body.
he TPS has slight tension when rotated into posi-
ion. If it is difficult to rotate the TPS into position,
einstall the sensor with the throttle shaft on the
ther side of the tabs in the socket of the TPS.
ighten mounting screws to 6.2 N·m (55 in. lbs.)
orque.

(2) After installing the TPS, the throttle plate
hould be closed. If the throttle plate is open, install
he sensor on the other side of the tabs in the socket.

(3) Attach electrical connectors to idle air control
otor and throttle position sensor.
(4) Install throttle body to intake manifold. Refer

o throttle body in this section.
(5) Install the negative battery cable.

DLE AIR CONTROL MOTOR—2.0/2.4/2.5L
The idle air control motor attaches to the side of

he throttle body (Fig. 24) or (Fig. 25) or (Fig. 26).

EMOVAL
(1) Remove throttle body. Refer to Throttle Body in

his section.
(2) Disconnect electrical connector from idle air

ontrol motor and throttle position sensor.
(3) Remove idle air control motor mounting screws.
(4) Remove idle air control motor. Ensure O-ring is

emoved with the motor.

Fig. 23 Indexing Throttle Position Sensor—2.5L
Engine

1 – THROTTLE SHAFT
2 – TABS
INSTALLATION
(1) The new idle air control motor has a new

O-ring installed on it. If pintle measures more than 1
inch (25 mm) it must be retracted. Use the DRB AIS
Motor Open/Close Test to retract the pintle (battery
must be connected.)

(2) Carefully place idle air control motor into
throttle body.

Fig. 24 Throttle Position Sensor and Idle Air Control
Motor—2.0L

1 – IDLE AIR CONTROL MOTOR
2 – THROTTLE POSITION SENSOR

Fig. 25 Throttle Position Sensor and Idle Air Control
Motor—2.4L

1 – IDLE AIR CONTROL MOTOR
2 – TPS
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REMOVAL AND INSTALLATION (Continued)
(3) Install mounting screws. Tighten screws to:
.0L = 5.3 N·m (45 in. lbs.) 2.4/2.5L = 6.2 N·m (55 in.
bs.) torque.

(4) Attach electrical connectors to idle air control
otor and throttle position sensor.
(5) Install throttle body. Refer to Throttle Body in

his section.

NTAKE AIR TEMPERATURE SENSOR—2.5L
The intake air temperature sensor threads into the

ntake manifold plenum (Fig. 27).

EMOVAL
(1) Remove the negative battery cable.
(2) Disconnect electrical connector from sensor.
(3) Remove sensor.

NSTALLATION
(1) Install sensor. Tighten sensor to 126 1 N·m

96 1 ft. lbs.) torque.
(2) Attach electrical connector to sensor.
(3) Install the negative battery cable.

ANIFOLD ABSOLUTE PRESSURE (MAP)
ENSOR
The MAP sensor attaches to the intake manifold

lenum (Fig. 27).

EMOVAL
(1) Remove the negative battery cable.
(2) Disconnect electrical connector from MAP sensor.
(3) Remove sensor mounting screws.
(4) Remove sensor.

Fig. 26 Throttle Position Sensor and Idle Air Control
Motor—2.5L

1 – IDLE AIR CONTROL MOTOR
2 – RETAINER SCREWS
INSTALLATION
(1) Insert sensor into intake manifold while mak-

ing sure not to damage O-ring seal.
(2) Tighten mounting screws to 3.4 N·m (30 in. lbs)

torque.
(3) Attach electrical connector to sensor.
(4) Install the negative battery cable.

POWERTRAIN CONTROL MODULE
The PCM engine control strategy prevents reduced

idle speeds until after the engine operates for 320 km
(200 miles). If the PCM is replaced after 320 km (200
miles) of usage, update the mileage and vehicle iden-
tification number (VIN) in the new PCM. Use the
DRB scan tool to change the millage and VIN in the
PCM. If this step is not done a Diagnostic Trouble
Code (DTC) may be set. Refer to the appropriate
Powertrain Diagnostic Manual and the DRB scan
tool.

The PCM attaches to a bracket between the air
cleaner housing and Power Distribution Center
(PDC).

REMOVAL
(1) Disconnect negative cable from auxiliary

jumper terminal (Fig. 28).
(2) Disconnect both 40-way connectors from PCM.
(3) Remove screws attaching PCM to bracket (Fig.

29).
(4) Lift PCM up to remove it from vehicle.

INSTALLATION
(1) Install PCM. Tighten mounting screws.
(2) Attach both 40-way connectors to PCM.

Fig. 27 Intake Air Temperature Sensor and MAP
Sensor—2.5L

1 – MAP SENSOR
2 – INTAKE AIR TEMPERATURE SENSOR
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REMOVAL AND INSTALLATION (Continued)
(3) Connect negative cable to auxiliary jumper ter-
inal.

XYGEN SENSOR 1/1 UPSTREAM—2.5L

EMOVAL
(1) Remove the negative battery cable.
(2) Raise and support vehicle.
(3) Disconnect electrical connector from sensor.

Fig. 28 Auxiliary Jumper Terminal
1 – AUXILIARY JUMPER TERMINAL
2 – LEFT STRUT TOWER
3 – AIR CLEANER HOUSING

Fig. 29 PCM Bracket Screws
1 – POWERTRAIN CONTROL MODULE BRACKET SCREWS
(4) Remove sensor using an oxygen sensor crow
foot wrench such as Snap-On tool YA8875 or equiva-
lent (Fig. 30).

INSTALLATION
(1) After removing the sensor, the exhaust mani-

fold threads must be cleaned with an 18 mm X 1.5 +
6E tap. If reusing the original sensor, coat the sensor
threads with an anti-seize compound such as Loctitet
771-64 or equivalent. New sensors have compound on
the threads and do not require an additional coating.
Tighten the sensor to 28 N·m (20 ft. lbs.) torque.

(2) Connect electrical connector to sensor.
(3) Lower vehicle.
(4) Install the negative battery cable.

OXYGEN SENSOR 1/2 DOWNSTREAM
The downstream heated oxygen sensor threads into

the exhaust pipe behind the catalytic convertor.

REMOVAL
(1) Remove the negative battery cable.
(2) Raise vehicle.
(3) Disconnect electrical connector from sensor.
(4) Disconnect sensor electrical harness from clips

along body.
(5) Remove sensor using an oxygen sensor crow

foot wrench such as Snap-On tool YA8875 or equiva-
lent (Fig. 31).

INSTALLATION
(1) After removing the sensor, the exhaust mani-

fold threads must be cleaned with an 18 mm X 1.5 +
6E tap. If reusing the original sensor, coat the sensor
threads with an anti-seize compound such as Loctitet
771-64 or equivalent. New sensors have compound on

Fig. 30 Oxygen Sensor 1/1 Upstream
1 – CATALYTIC CONVERTOR
2 – UPSTREAM HEATED OXYGEN SENSOR
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REMOVAL AND INSTALLATION (Continued)
he threads and do not require an additional coating.
ighten the sensor to 28 N·m (20 ft. lbs.) torque.
(2) Connect sensor electrical harness to clips along

ody.
(3) Connect electrical connector to sensor.
(4) Lower vehicle.
(5) Install the negative battery cable.

IR INLET RESONATOR

.0L

EMOVAL
(1) Loosen screw holding resonator to throttle body

Fig. 32).

Fig. 31 Oxygen Sensor 1/2 Downstream
1 – DOWNSTREAM HEATED OXYGEN SENSOR
2 – CATALYTIC CONVERTOR

Fig. 32 Air Inlet Resonator Attachment to Throttle
Body

1 – AIR INLET RESONATOR
2 – RESONATOR CLAMP SCREW
(2) Loosen clamp holding resonator to air inlet
tube. Remove resonator.

INSTALLATION
(1) Install air inlet resonator to throttle body.
(2) Install air inlet tube to resonator.
(3) Tighten clamps to 36.5 N·m (2565 in. lbs.)

torque.

2.4L

REMOVAL
(1) Remove bolt holding air inlet resonator to

intake manifold.
(2) Loosen screw holding resonator to throttle body

(Fig. 32).
(3) Loosen clamp holding resonator to air inlet

tube. Remove resonator.

INSTALLATION
(1) Install air inlet resonator to throttle body.
(2) Install air inlet tube to resonator.
(3) Tighten clamps to 36.5 N·m (2565 in. lbs.)

torque.
(4) Install bolt and tighten.

2.5L

REMOVAL
(1) Remove bolt holding resonator to intake mani-

fold (Fig. 33).

(2) Loosen clamp holding resonator to air inlet
tube. Remove resonator.

INSTALLATION
(1) Install air inlet tube to resonator.

Fig. 33 Air Inlet Resonator
1 – AIR INLET RESONATOR
2 – RESONATOR BOLT
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REMOVAL AND INSTALLATION (Continued)
(2) Tighten clamp to 36.5 N·m (2565 in. lbs.)
orque.

(3) Install bolt holding resonator to intake mani-
old. Tighten to 56.5 N·m (4565 in. lbs.) torque.

IR CLEANER
The air cleaner housing attaches to the inner fender

n front of the driver’s side strut tower (Fig. 34). An
mbient air duct supplies underhood air for the engine.

ILTER ELEMENT REPLACEMENT

EMOVAL
(1) Unfasten clasps on rear of air cleaner housing

over. Lift cover off air cleaner housing (Fig. 35).
(2) Remove filter element (Fig. 36).
(3) If necessary, clean the inside of the air cleaner

ousing.

NSTALLATION
(1) Install new filter element.
(2) Place cover over air cleaner housing. Snap

lasps in place.

NGINE COOLANT TEMPERATURE SENSOR
2.4L
The engine coolant temperature sensor threads

nto the front of the cylinder head (Fig. 37).
2.5L
The engine coolant temperature sensor is located

ext to the fill neck (Fig. 38).

EMOVAL
(1) With the engine cold, drain coolant until level

rops below sensor level. Refer to the Cooling System
ection.

Fig. 34 Air Inlet System
1 – AIR INLET RESONATOR
2 – AIR CLEANER HOUSING
(2) Disconnect coolant sensor electrical connector.
(3) Remove coolant sensor.

Fig. 35 Air Cleaner Cover Clasps
1 – AIR CLEANER HOUSING COVER
2 – CLASPS

Fig. 36 Air Cleaner Housing and Element
1 – HOUSING COVER
2 – AIR CLEANER ELEMENT
3 – HOUSING
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REMOVAL AND INSTALLATION (Continued)
NSTALLATION
(1) Install coolant sensor. Tighten sensor to:

Fig. 37 Engine Coolant Temperature Sensor—2.4L
Engine

1 – COOLANT FILLER CAP
2 – ENGINE COOLANT TEMPERATURE SENDING UNIT

Fig. 38 Engine Coolant Temperature Sensor—2.5L
Engine

1 – COOLANT FILL NECK
2 – ENGINE COOLANT TEMPERATURE SENSOR
3 – AIR INLET TUBE
(2) 2.4L 27 N·m (20 ft. lbs.) torque.
(3) 2.5L 7 N·m (60 in. lbs.) torque.
(4) Attach electrical connector to sensor.
(5) Fill cooling system. Refer to the Cooling Sys-

tem section.

SPECIFICATIONS

VEHICLE EMISSION CONTROL INFORMATION
LABEL

DESCRIPTION
All models have a Vehicle Emission Control Infor-

mation (VECI) Label. Chrysler permanently attaches
the label in the engine compartment. It cannot be
removed without defacing information and destroying
the label.

The label contains the vehicle’s emission specifica-
tions and vacuum hose routings. All hoses must be
connected and routed according to the label.

TORQUE

DESCRIPTION TORQUE
Camshaft Position Semsor . . . 12 N·m (105 in. lbs.)
Crankshaft Position Sensor . . 12 N·m (105 in. lbs.)
Engine Coolant Temperature Sensor . . . . . . 28 N·m

(20 ft. lbs.)
IAC Motor-To-Throttle Body Bolts . . . . . . . . 3 N·m

(25 in. lbs.)
MAP Sensor Mounting Screws . . 3 N·m (25 in. lbs.)
Oxygen Sensor . . . . . . . . . . . . . 28 N·m (20 ft. lbs.)
Powertrain Control Module (PCM) Mounting

Screws . . . . . . . . . . . . . . . . . . 4 N·m (35 in. lbs.)
Throttle Body Mounting Bolts . . 26 N·m (19 ft. lbs.)
Throttle Position Sensor . . . . . . . 3 N·m (25 in. lbs.)
Throttle Shield Bolt . . . . . . . . . 4.5 N·m (40 in. lbs.)



S

F

14 - 42 FUEL SYSTEM JX
PECIAL TOOLS

UEL

Pressure Gauge Assembly C–4799–B

Fuel Pressure Test Adapter 6539
Spanner Wrench 6856

Fuel Line Adapter 1/4
O2S (Oxygen Sensor) Remover/Installer—C-4907
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