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The Positive Crankcase Ventilation {PCV) sys-
tem is used on all vehicles covered by this manual.
The PCV system vents harmful combustion blow-
by fumes from the engine crankcase into the
engine air intake for burning with the fuel and air
mixture. The PCV system maximizes oil cleanliness
by venting moisture and corrosive fumes from the
crankcase.

OPERATION

b Sse Figure 1

Your car is equipped with a closed Positive
Crankease Ventilation (PCV) system. The PCV sys-
tem vents crankcase gases.into-the engine air intake
where they are burned with the air/fuel mixture. The
PCV system keeps pollutants from being released
into the atmosphere, and also helps to keep the
engine oi! clean, by ridding the crankcase of mois-
ture and corrosive fumes. The PGV system consists
of the PCV valve, a closed oi! fill cap and the vari-
ous connecting hoses.

The PCV system recycles crankcase gases as
foltows: When the engine is running, clean filtered
air is drawn into the crankcase through the intake
air filter. As the air passes through the crankcass, it
picks up the combustion gases and carries them
out of the crankcase, up through the PCV valve and
into the intake manifold. After they enter the intake
manifold, they are drawn into the combustion
chamber and burned.

The most critical component of the PCY system
is the PCV valve. The PCV valve regulates the
amount of ventifating air and blow-by gas to the
intake manifold and aiso prevents backfire from
traveling into the crankcase, avoiding the explosion
of crankcase gases. At low engine speeds, the PCV
valve is partially closed, limiting the flow of gases
into the intake manifold. As engine speed increases,
the valve opens to admit greater quantities of gases
into the intake manifold.

I the PCV vaive becomes blocked or plugged,
crankease gases will not be able to escape by the

normal route. Since these gases are under pressure,

they will seek an alternate route, which is usually an
oil seal or gasket. As the gases sscape, an oil leak
will be created.

Besides causing oil leaks, a clogged PCY valve
wilt also allow gases to remain in the crankcase for
an extended period, promoting the formation of
sludge in the engine.

TESTING

1. Visually inspect the PGV vaive hose and the
fresh air supply hosé and their attaching nipples or
grommets for splits, cuts, damage, clogging, or
restrictions. Repair or replace, as necessary.

2. If the hoses pass inspection, remove the PCV
valve from its mounting grommet. Shake the PCV
valve and listen or feel for the rattle of the valve
plunger within the valve body. If the valve plunger
does not rattle, the PCV valve must be cleaned or
replaced. If the valve plunger rattles, the PCV valve
is okay; reinstall it.

3. Start the engine and bring it to normal oper-
aling temperature. Remove the fresh air supply hose
from the air cleaner or air outlet tube. Place a stiff
piece of paper over the hose end and wait 1 minute.
If vacuum holds the paper in place, the system is
okay.

4. On the 4.6L engine, the PCVY system is con-
nected with the evaporative emission system. If the
paper is not held in place, disconnect the evapora-
tive hose, cap the connector and retest. If vacuum
now holds the paper in place, the problem is in the
evaporative emission system.

5. If the paper is not held by vacuum, check the
fresh air and PCV hoses for leaks or loose connec-
tions. Also, check for a loose fitting oil fill cap or
loose dipstick. Correct as required until vacuum can
be felt at the end of the supply hose.

e>{f air pressure and oif or sludge is present at
the end of the fresh air supply hose, the
engine has excessive blew-by and eylinder
bore or piston ring wear.

REMOVAL & INSTALLATION

Refer to Section 1 for removal and installation of
the PCV valve.

OPERATION

The evaporative emission control system pre-
vents the escape of fuel vapors to the atmosphere
under hot soak and engine off conditions by storing
the vapors in a carbon canister. Then, with the
engine warm and running, the system conrols the
purging of stored vapors from the canister fo the
engine, where they are efficiently burned.

Evaporative emission control components consist
of the carbon canister, purge valve(s), vapor vaive,
roffover vent valve, check valve and the necessary
lines. All vehicles may not share all componenis.

OBD-1l EVAP System Monitor

Some of the models covered in this manual have
added system components due to the EVAP system
monitor incorporated in the OBD-If engine control
systemn. A pressure sensor is mounted on the fuel tank
which measures pressure inside the tank, and a purge
flow sensor measures the flow of the gases from the
canister into the engine. The purge valve is now called
the Vapor Management Vaive (VMV). It performs the
sarme functions as the purge valve, however it looks
slightly different. A canister vent solenoid is mounted
on the canister, taking the place of the vent cap, pro-
viding a source of fresh air to the canister.

The PCM can store trouble codes for EVAP system
performance, a list of the codes is provided later in
this section. Normal testing procedure can be used,
see EVAP System Component Testing in this Section.

Carbon Canister
» See Figuwre 2

The carbon canister contains vapor absorbent
material to facilitate the storage of fuel vapors. Fue!
vapors flow from the fuel tank to the canister, where
they are stored until purged to the engine for burming.

Purge Conlrol Valve
b See Figure 3

The purge valves control the flow of fue! vapor
from the carbon canister to the engine. Purge

TO EVAPORATIVE
VALVE
{SOME APPLICATIONS}

CLEANER OR
AROUTLET - ) :
TUBE | wrorme |

— A {4 pevvalve

é? INT. BAN. M
/ ROCKER COVER WY
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REMOTE AR CLOSURE HOSE

* Fig. 1 PGV system functional diagram
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Fig. 2 Gross-section of 2 carbon canisier

Fig. 3 Purge control valve
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valves are sither vacuum or electrically controlled.
When electrically controlled, a purge valve is
known as a purge solenoid. A vehicle may be
equipped with a vacuum purge valve or purge sole-
noid or a combination of the two. Purging occurs
when the engine is at operating temperature and off
idle.

Fue! Tank Vapor Orifice and Rell over Valve
Assembly

b See Figurs 4

Fuel vapor in the fust tank is vented fo the car-
bon canister through the vapor valve assembly. The
valve is mounted in a rubber grommet at a central
location in the upper surface of the fuel fank. A
vapor space between the fuel jevel and the tank
upper surface is combined with a small orifice and
float shut-off valve in the vapor valve assembly to
prevent liquid fus! from passing {o the carbon can-
ister. The vapor space also allows for thermal
expansion of the fuel. The vapor vaive incorporales
the rollover valve. In the event of a vehicle rollover,
the valve blocks the vapor line automatically to pre-
vent fuel leakage. ’

The check valve is located in the fuel filler cap or
on the underside of the vehicle. its function is to
protect the fuel tank from heat build-up rupture and
cool-down coltapse by allowing air fo pass in or out

of the tank to equalize pressure. On cool-down, air -

enters either at the carbon canister vent or at the
check valve.

ORIFICE

TO VAPOR
STORAGE

84174008

Fig. 4 Fuel tank vapor orifice and roll over

valve assembly

Purge Solenoid Valve
b See Figure 5

l

The purge solenoid valve is in-line with the car-
bon canister and controls the flow of fuel vapors
out of the canister. It is normally closed. When the
engine is shut off, the vapors from the fuel tank
flow into the canister. After the engine is started,
the solenoid is engaged and opens, purging the
vapors into the engine. With the valve open, vapors
from the fue! tank are routed directly into the
engine.

Pressure/Vacuum Relief Fuel Cap

The fuel cap contains an integral pressure and
vacuum relief valve. The vacuum valve acts to allow
air into the fue! tank to replace the fuel as it is used,
while preventing vapors from escaping the tank

VACUURS

CANISTER SCURCE

84174010

Fig. 5 Purge soleneid valve

through the atmosphere. The vacuum relief vaive
opens after a vacuum of &minus;0.5 psi. The pres-
sure valve acts as a backup pressure relief valve in
the event the normal venting system is overcome by
excessive generation of internal pressure or restric-
tion of the normal venting system. The pressure
relief range is 1.6-2.1 psi. Fili cap damage or con-
tamination that stops the pressure vacuum vatve
from working may result in deformation of the fuel
tank.

REMOVAL & INSTALLATION

Carbon Ganisier

1. Disconnect the negative battery cable.

2. tabel and disconnect the vapor hoses from
the carbon canister.

3. Remove the canister attaching screws and
remove the canister.

4. Instaliation is the reverse of the removal pro-
cedure.

Fuel Tank Vapor Orifice and Roll over Yalve
Assembly »

1. Disconnect the negative battery cable.
2. Remove the fue! fank as described in Section
5. ,
3. Remove the vapor orifice and roll over vaive
assembly from the fuel tank.
4. Installation is the reverse of the removal pro-
cedure.

Purge Control Valve

1. ‘Disconnect the negative battery cable.

/2. - Label and disconnect the hoses from the
urge control valve. :
-3...Remove the purge control valve.
4. installation is the reverse of the removal pro-
cedure. '

Purge Solenoid Valve

1. Disconnect the negative baltery cable.

2. tabel and disconnect the hoses from the
purge solencid valve.

3. Disconnect the electrical connector from the
valve.

4. Remove the purge solenoid valve.

5. Installation is the reverse of the removal pro-
cedure. :

(PERATION

b See Figures §, 7, Band §

The Exhaust Gas Recirculation (EGR) system is
designed to reintroduce exhaust gas into the com-
bustion cycle, thereby lowering combustion temper-
atures and reducing the formation of nitrous oxide.
This is accomplished by the use of an EGR valve
that opens under specific engine operating condi-
tions, to admit a small amount of exhaust gas info
the intake manifold, below the throttie plate. The
exhaust gas mixes with the incoming air charge and
displaces a portion of the oxygen in the air/fuel
mixture entering the combustion chamber. The
exhaust gas does not support combustion, but it
takes up volums, the net effect is to lower the tem-
perature of the combustion chamber. There are a
few different EGR systems used.

The most commonly used system is the Pressure
Feedback Electronic (PFE) system. The PFEis a
subsonic closed loop EGR system that controls EGR
flow rate by monitoring the pressure drop across a
remotely located sharp-edged orifice. The system
uses a pressure transducer as the feedback device

- and controlled pressure is varied by valve modula-

tion using vacuum output of the EGR Vacuum Reg-
ulator {EVR) solenoid. With the PFE system, the
EGR valve only serves as a pressure regulator rather
than a flow-metering device.
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Fig. 6 Pressure Feedback Elsetronic (PFE)
EGR system schematic
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EXAUST
Q EXHAUST PRESSURE .

86874015

Fig. 8 Electronic EGR (EEGR) system
schematie

The Differential Pressure Feedback Electronic
(DPFE) EGR system operates in the same manner
except it directly monitors the pressure drop across
the metering orifice. This atlows for a more accurate
assessment of EGR flow requirements.

The Electronic EGR (EEGR) valve system is used
on some vehicles equipped with the 5.0L engine.
An electronic EGR valve is required in EEC systems
where EGR flow is controlled according to computer
demands by means of an EGR Valve Position (EVP)
sensor attached to the vaive. The valve is operated
by a vacuum signal from the electronic vacuum reg-
ulator that actuates the valve diaphragm. As supply
vacuum overcomes the spring foad, the diaphragm
is actuated. This lifts the pintle off of its seat allow-
ing exhaust gas to recirculate. The amount of flow
is proportional {o the pintle position. The EVP sen-
sor mounted on the valve sends an electrical signa
of its position to the PCM. .

The Pressure Feedback Electronic (PFE) EGR
Transducer converls a varying exhaust pressurs sig-
nal into a proportional analog voltage that is digi-
tized by the PCM. The PCM uses the signal

48 STATES SHOWN
CALIFOANIA SISILAR

Part
itorm Number Description
1 ] 84480 E£GR Prassure Yalve Sensor
2 19D475 EGR Vaive
3 {9430 Exhaust iManifold
4A | 9F485 EGR Vaive Tube to Manifold
Connector
&8 {9D477 EGR Valve to Exhaust
Manifold Tube
A Tightan $0'45-65 Num (33-48
-Ft)
B Tighten to 35-45 N.m {26-33
Lb-F)

86674026

Fig. 9 View of the EGR sysiem compe-

nenis—Ilale mode! 3.8L engine shown

received from the PFE transducer to compute the
optimum EGR flow.

The EGR Vacuum Regulator (EVR) is an electro-
magnetic device that controls vacuum output to the
EGR valve. The EVR replaces the EGR solenoid vac-
uum vent valve assembly. An electric current in the
coi induces a magnetic field in the armature. The
magnetic field pulls the disk back, closing the vent
and increasing the vacuum level. The vacuum
source is either manifold or ported vacuum. As the
duty cycle is increased, an increased vacutm signal
goes to the EGR valve.

COMPONENT TESTING

=>ffany of the following testing procedures
require the use of a breakout box toe] for EEC
systems diagnosis. SUPER STAR Ui tesier or
NEW GENERATION STAR (NGS) tester or equiv-
alent scan tools.

DPFE Sensor

1. Disconnect the pressure hoses at the DPFE
SENSOr,

2. Connect a hand'vacuum pump to the down-
stream pickup marked REF on the sensor.

3. Using a multimeter, backprobe the SIG RTN
circuit at the DPFE connector.

4. With the ignition O§, signal voltage should
be 0.20-0.70 volts.

5. Apply 8-9 in. Hg of vacuum to the sensor.
Voltage should be greater than 4 volts.

6. Quickly release the vacuumn from the sensor.

Voltage should drop fo less than 1 volt in 3 seconds.

7. If the sensor-does not respond as specified,
check the power and ground circuits.

8. It power and ground circuits are functional,
the sensor is faulty.

EGR Yalve Control Solenoid

1. Remove the EVR solenoid.

2. Attempt to lightly blow air into the EVR sole-
noid.

a. If air blows through the solenoid, replace
the solenoid with a new one.

b. If air does not pass fresly through the
solenoid, continue with the test.

3. Apply battery voltage (approximately 12
volts) and a ground to the EVR solenoid electrical
ferminals. Attempt to lightly blow air, once again,
through the solenoid.

a. If air does not pass through the solenoid,
replace the solenoid with a new one.

b: 1f air.does not flow through the solenoid,
the solenoid is OK.

4. 1 the solenoid is functional but the problem
still exists, check the power and ground circuits.

EGR Valve

1. Installa tachometer on the engine, following
the manufacturer’s instructions.

2. Detach the engine wiring harness connector
from the Idie Alr Control (IAC) solenoid.

3. Disconnect and plug the vacuum supply
hose.from the EGR valve.

4. Stari the engine, then apply the parking
brake, block the rsar wheels and position the trans-
mission in Neutral,

5. Observe and note the idle speed.

=>[f the engine will not idie with the IAC sole-
noid disconnecied, provide an air bypass io the
engine by slightly opening the throftle plate or
by creating an Intake vacuum leak. Do not
allow the idie speed io exceed typical idie rpm.

6. Using a hand-held vacuum pump, slowly
apply 5-10-in. Hg (17-34 kPa) of vacuum fo the
EGR valve nippls. .

a. lf the idle speed drops more than 100 pm
with the vacuum applied and returns to normal
after the vacuum is removed, the EGR valve is OK.

b. Ifthe idle speed does not drop more than
100 rpm with the vacuum applied and return fo
normal after the vacuum is removed, inspect the
EGR valve for a blockage; clean it if a blockage is
found: Replace the EGR valve if no blockagé is
found, or if cleaning the valve does not remedy
the malfunction.

REMOVAL & INSTALLATION

DPFE Sensor ,
b Sse Figures 10, 11, 12, 13 and 14

1. Disconnect the negative battery cable.

2. Label and disconnect the wiring harness
from the DPFE sensor.

3. Label and disconnect the vacuum hoses.

4. Remove the mounting screws and remove the
DPFE sensor.

To instali:

5. Position the DPFE sensor and tighten the
mourting screws.

91194P37

Fig. 10 Delach the connector for the DPFE
$ensor ’

Fig. 11 Matchmark a2nd remove the vae-
sum hoses for the DPFE sensorand . . .
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91194P39

Fig. 12.". . remove the relaining nuis
from the DPFE sensor and . . .

91194P40

Fig. 13 . . ‘. yemove the DPFE sensor
from the intake manifold

93144P07

Fig. 14 Location of PFE sensor. Also nete
the EGR valve hehind it. Lubricating the
fasieners hefors removal

6. Attach all necessary hoses and wiring 1o the
SEnsor.

7. Connect the negative battery cable.

EGR Yalve Control Solenoid
% See Figures 15, 16, 17, 12 and 18

1. Disconngctthe negative battery cable.

2. Label and detach the vacuum hoses from the
EVR solenoid.

3. Detach the electrical connector from the sole-
noid.

4. Remove the refaining hardware, and remove
the solenoid.

To install:

5. Pasition the solenoid and install the refaining
hardware.

6. Attach the main emission vacuum control
connector and the wiring harness connector to the
EVR solenoid. -

7. Connect the negative battery cable.

EGR Valve

3.8L ENGINE

1. Disconnect the negative battery cable.

2. Detach the vacuum line(s) and/or electrical
connector(s) from the EGR valve.

3. Remove the mounting bolis, then re-
move the EGR valve. Remove all old gasket
material.

To install:

4. Using a new gasket, install the EGR valve,
then secure using the retaining bolts.

5. Attach any vacuum lines or electrical connec-
tors disengaged during removal.
6. Connect the negative battery cable.

4.6L ENGINE
b See Figures 20 thru 27

1. Disconnect the negative battery oabie.’
2. Remove the vacuum hose from the EGR

~ valve.

3. Onthe 461 engine, remove the nut and the
brake booster bracket.

4. Disconnect the EGR valve-to-exhaust mani-
fold tube from the EGR valve.

5. Remove the FGR valve mounting bolts, then
separate the valve from the intake manifold.

6. Remove and discard the old EGR valve gas-

91194P32

_ Fig. 15 Detach the connector for the EVR
selenoid

Fig. 16 Maich mark the vacuum hoses for
the EVR solensid and . . .

91194P34

Fig. 17 . . . remove the vacuum hoses
from the EVR solenoid

§1194P35

Fig. 18 Remove the retaining nut for the
solenpid and . . .

. 91194P36

Fig. 19. . . remove the solencid from the
intake manifold

§1194P44

Fig. 20 Remove the vacuum hose from the

EGR valve
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1194P41
Fig. 21 Cn the 4.8L engine, remove the
nut ahd the brake booster bracket from the
EGR mounting stud

Fig. 22 Using a suilable size wrench,
loosen the EGR valve-to-exhaust manifold
fube and . . .

81184P43 -

Fig. 23 . . . remove the fube from the
EGR vaive

§1194P45

Fig. 24 Remove the EGR valve mounting
bolisand . . .

91194P46

Fig. 25 . . . remove the EGR valve frem
the intake manifold

91194p47

Fig. 26 Remaove the EGR valve gasket
ang. .. '

=
91184P48

Fig. 27 . . . thoroughly clean the EGR
valve mounting surface

ket, and clean the gasket mating surfaces on the
valve and the intake manifold.

OPERATION

The Powertrain Control Modute (PCM) per-
forms many functions on your vehicle. The mod-
ule accepts information from various engine
sensors and computes the required fuel flow rate

To instali:

7. Install the EGR valve, along with a new gas-
ket, on the intake manifold, then install and tighten
the mounting bolts.

8. Connect the EGR valve-to-exhaust manifold
tube to'the valve, then fighten the tube nut to 25-35
ft. 1bs. (34-47 Nm). )

9. Connect the vacuum hose to the EGR valve.

10. On the 4.6L engine install the brake booster
bracket and the retaining nut.
11. Connect the negative battery cable.

5.0L ENGINE

1. Disconnect the negative battery cable.

2. Remove the air cleaner outlet tube.

3. Detfach the EVP sensor connector.

4. Disconnect the EGR valve-fo-exhaust mani-
fold tube from the EGR valve.

5. Remove the vacuum hose from the EGR
valve.

necessary to maintain the correct amount of
air/fuel ratio throughout the entire engine opera-
tional range.

Based on the information that is received and
programmed into the PCM's memory, the PCM
generates output signals to control relays, actuators
and solenoids. The PCM also sends out a com-
mand to the fuel injectors that meters the appropri-
ate quantily of fuel. The module automatically
senses and compensates for any changes in altitude
when driving your vehicle.

6. Remove the EGR valve mounting bolts, then
separate the valve from the intake manifold.

7. Remove and discard the ofd EGR valve gas-
ket, and clean the gasket mating surfaces on the
valve and the intake manifold.

To install:

=i replacing the EGR valve, transfer the EVP
sensor onto the new valve.

8. Install the EGR valve, along with a new gas-
ket, on the upper intake manifold, then install and
tighten the mounting bolts.

9. Connect the EGR valve-to-exhaust manifold
fube to the valve, then tighten the tube nut to 25-35
t. Ibs. {34~47 Nm).

10. Connect the vacuum hose 1o the EGR
valve:

11. Altach the EVP sensor connector,

12. Install the air cleaner outlet tube.

13. Connect the negative battsry cable.

OPERATION

b See Figure 28

The oxygen (02) sensor is a device that pro-
duces an electrical voltage when exposed to the
oxygen present in the exhaust gasses. The sensor is
mounted in the exhaust system, usually in the
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manifold or a boss located on the down pipe befors
the catalyst. Most of the oxygen sensors used on
the sophisticated systems of today are heated inter-
nally for faster reaction when the engine is started
cold. The oxygen sensor produces a voltage within
zero and one volt. When there is a large amount of
oxygen present (lean mixture), the sensor produces
alow voltage (less than 0.4v). When there is a
lesser amount present (rich mixture) it produces a
higher voltage (0.6 —1.0v). The stoichiometric or
correct air to fuel ratio will fluctuate between 0.4
and 0.6v. By monitoring the oxygen content and

- converting it to electrical voltage, the sensor acts
as a rich-lean switch. The voltage is transmitted to
the PCM.

Some modsis have two or more sensors, before

93144P20
Fig. 28 This Is the losation of the HO2
sensor on the 3.8L Continental—easilly
accessible

the Cata!yst and after. This is done for a catalyst
efficiency monitor that is a part of the OBD-ii

engine controls that are on all models from the
1995 model year on. The sensor before the catalyst
measures the exhaust emissions right out of the
engine, and sends the signal to.the PCM about the
state of the mixture as previously talked about. The
second sensor reports the difference in the emis-
sions after the exhaust gases have gone through

the catalyst. This sensor reports to the PCM the

amount of emissions reduction the catalyst is per-
forming.

The oxygen sensor will not work until a prede-
termined temperature is reached, untit this time the
PCM is running in OPEN LOOP operation. OPEN
L OOP means that the PCM has not yet begun to
correct the air-to-fuel ratio by reading the oxygen
sensor. After the engine comes to operating tem-
perature, the PCM will monitor the oxygen sensor
and correct the air/fuel ratio from the readings of
the sensor. This is known as CLOSED.LOOP opera-
tion. :

A heated oxygen sensor (HO2S) has a heating
element that keeps the sensor at proper operating
temperature during all operating modes. Maintain-
ing correct sensor temperature at all times allows
the system to enter CLOSED LOOP operation
sooner.

In CLOSED LOOP operation the PCM monitors
the sensor input (along with-other inputs) and
adjusts the injector pulse width accordingly. During
OPEN LOOP operation, the PCM igniores the sensor
input and adjusts the injector pulse to a prepro-
grammed value based on other inputs.

TESTING

b See Figure 29

Do not pietce the wires when testing this
sensor; this can lead to wiring harness
damage. Backprobe the connecior to prop-
arly read the voltage of the HO2S.

1. Warm the engine to normal operating tem-
perature.

2. Tum the engine OFF. Disconnect the H02S.

3. Connect a volimeter, and engine running, mea-
sure the voltage on the DC scale between terminals
HO2S and SIG BTN (GND) of the oxygen sensor
connector. Voltage should fluctuate between 0.01-1.0
volts. If voltage fluctuation is siow or voltage is not
within specification, the sensor may be faulty.

REMOVAL & INSTALLATION

b See Figures 30 thru 36

= fin oxygen sensor socket/wrench is available
from Ford or aftermarket manuiaciurers fo
gase the removal and instaliation of the exy-
gen sensor{s). if ene is not available, an open-
end wrench can be ussd.

The sensor uses a permanently altached
piglail and connector. This pigtall should

91054P13
Fig. 28 The HO2S can be monitored with
an appropriate and Data-siream capable
scan toal ’

5
91194P20

Fig. 38 Detach the connector for the HO2S
sensar

s

91194P23
Fig. 31 A special socket Is available fo
remove the HO2S sensor that contains a
siot for the wire harness o stide out of

91194P22

Fig. 32 Place the sockef onte the sensor

and . . .

91194P21

Fig. 33 loosen the senser using a suitable
grive tool

91194P26

Fig. 34 After the sensor is sufficiently
loose using the drive teol, remove the
sensor from the exhaust pipe by hand
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91194P25

Fig. 35 Inspest the senser tip for any sigas
of bulid-up or damage

93144P19

Flg. 36 Coat the threads of the senser with
a sullable anti-seize compound befors

instailation

not be removed from the senser. Damage or
removai of the pigiail or connecter will
affect the proper operation of the sensor.
Keep the elechical connecior and louvered
end of the sensor clean and free of grease.
NEVER use cleaning solvenis of any type on
the sensor! The oxygen sensor may be diffi-
cult to remove when the temperature of the
enging is below 120°F (49°C). Exgessive
forece may damage the threads in the
exhaust manifold or exhaust pipe.

1. Disconnect the negative battery cabls.

2. Raise and support the vehicle.

3. Unplug the electrical connector and any
attaching hardware.

= Lubricaie the sensor with penelvaling ofl
befors remeval.

4. Remove the sensor using an appropriate
tool. Special oxygen sensor sockets are available to
remove the sensor and can be purchased at many
parts stores or where automotive tools are sold. The
proper size wrench can be used, most sensors are
Y inch or 22mm sizes.

5. A 22mm crows foot works very well.

To insiall:

6. Coat the threads of the sensor with a suit-
able anti-seize compound before installation. New
sensors are freated with this compound.

7. Install the sensor and tighten it. Use care in
making sure the silicone boot is in the correct posi-
tion to avoid melting it during operation.

8. Attach the elecirical connector.
9. Lower the vehicle. '
10. Connect the negative battery cable.

OPERATION

The Idle Air Control (IAC) valve adjusts the
engine idle speed. The valve is jocated on the
throttle body. The valve is controlled by a duty cycle
signal from the PCM and allows air to bypass the
throttle plate in order to maintain the proper idie
speed.

TESTING

b See Figure 37

1. Turn the ignition switch to the OFF posi-
tion.

2. Disconnect the wiring hamass from the IAC
valve. ‘

3. Measure the resistance between the terminals
of the valve.

=Due tp the diode in the solensid, place the
shmmeter pesitive lead on the VPWR terminal
and the negative lead on the I8C lerminal.

4. Resistance should be 7-13 ohms.
5. I resistance is not within specification, the
valve may be faulty.

Fig. 37 The IAC can be monitored with an
‘appropriale and Dala-siream capable scan
ool .

REMOVAL & INSTALLATION

b See Figures 38 and 39

1. Disconnect the negative battery cable.

2. Detach the IAC solenoid connector.

3. Remove the two retaining bolts and remove
the 1AC solenoid and gasket from the throttle
body.

4. -Instalfation is the reverse of the removal pro-
cedure. Use a new gasket and tighten the retaining
bolts to 71-97 inch Ibs. (8-11 Nm).

={{ scraping Is necessary 1o remove old gas-
ket material, be careful not io damage the IAC
solenoid or the throftle body gasket surfaces or
drop material info the throttle body.

FRONT OF ¢
ENGINE

IDLE Al |
CONTROL

1§
FITTING TO = Wi
AIR CLEANER EOZa ——
INLET DUCT R

84174028

Fig. 38 IAC sclenoid location—4.6L
enging

143

Fig. 39 This is an IAC valve off of 2 5.0L
enging

OPERATION

The Engine Coolant Tempsrature (ECT) sensor
resistance changes in response o engine coolant
temperature. The sensor resistance decreases as the
coolant temperature increases, and increases as the
coolant temperature decreases. This providss a ref-
erence signal to the PCM, which indicates engine
coalant femperature. The signal sent to the PCM by
the ECT sensor helps the PCM to determine spark
advance, EGR flow rate, air/fuel ratio, and enging
temperature. The ECT is a two-wire sensor, a 5-volt
reference signal is sent to the sensor and the signal
return is based upon the change in the measured
resistance due to temperature.

TESTING

b Ses Figures 40, 41 and 42

1. Disconnect the engine wiring harness from
the ECT sensor. :
2. Connect an ohmmeter between the ECT

sensor terminals.
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. TCCS4P02
Fig. 40 Another method of testing the ECT
is to submerge it it cold or hot water and
check resistance

Temberaiure Engine Coolant/intaks Air Temperature Sensor Yalues
Registance
°F °C (K ohms)
248 120 1.18
230 110 1.55
212 100 2.07
194 S0 2.80
176 80 3.84
158 70 5.87
140 80 7.70
122 50 10.97
104 40 16.18
88 : 30 24.27
68 . 20 37.30
50 10 68.75
89694623
Fig. 41 ECT resisiance-to-lemperature spesifications

91194P14

Fig. 42 Test the ECT resistance across the
two sensor terminals

3. With the engine cold and the ignition switch
in the OFF position, measure and note the ECT
Sensor resistance.

4. Connect the engine wiring harness fo the
SENSOr. ,

5. Start the engine and allow the engine to
reach normal operating temperature.

6. Once the engine has reached normat operat-
ing temperature, turn the engine GFF.

7. Again, disconnect the engine wiring harness
from-the ECT sensor.

8. Measure and note the ECT sensor resis-
tance with the engine hot.

9. Compare the cold and hot ECT sensor resis-
tance measurements with the accompanying chart.

10. If readings do not approximate those in the
chart, the sensor may be faulty. '

REMOVAL & INSTALLATION

b See Figures 43 thru 43

1. Disconnect the negative battery cable.
2. Drain and recycle the engine coolant.

Never open, service, or drain the radialor or
cocling system when hot; serious burns can
occur from the steam and hot coolant. In
addition, when draining engine coolant,
keep in mind that cals and dogs are
aitracied 1o ethylene glyco! antifresze and
could drink any that is left in an uncovered
coniainer or in puddies on the ground. This

89604P21

Fig. 43 Detach the connector for the ECT
sensor and . . .

89604P22

Fig. 44 . . . and loosen the sensor using
a suitable socket or other drive tool

89604923
Fig. 45 Once the seasar is sufficiently
loose, remove the sensor from the intake
manifold by hand

91054P36

Fig. 46 Use a guality thread sealant
...

91054P37

Fig. 47 . . . coal the threads of the ECT
sensor hefore instaliation

89604P24

Fig. 48 The ECT sensor must be tightenaed
with a torgue wrench o specifications
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will prove fatal in sufficient guantities.
Always drain coolant inlo a sealable con-
tainer. Goolant should be reused unless i is
contaminaled or is several years old.

3. Remove the air cleaner outlet tube if neces-
sary.
4, Detach the ECT sensor connector.
5. Remove the ECT sensor from the intake
manifold.
To instally
6. Coat the sensor threads with Teflon®
sealant.
7. Thread the sensor into position and tighten
{0 6-8 . Ibs. (813 Nm).
8. Attach the ECT sensor connector.
9. install the air cleaner outlet tube.
10. Connect the negative battery cable.
11. Refill the engine cooling system.
12. Start the engine and check for coolant leaks.
13. Bleed the cooling system.

OPERATION

provides a signal to the PCM indicating the temper-
ature of the incoming air charge. This sensor helps
the PCM to determine spark timing and air/fue! ratio.
Information from this sensor is added to the pres-
sure sensor information to calculate the air mass
being sent to the cylinders. The IAT is a two-wire
sensor, a 5-volt reference signal is sent to the sensor
and the signal return is based upon the change in
the measured resistance due to temperature.

TESTING

b Ses Figures 50 and 51

1. Tum the ignition switch OFF.

2. Disconnect the wiring hamness from the IAT
SEnsor.

3. Measure the resistance between the sensor
terminals.

4. Compare the resistance reading with the
accompanying chart.

5. If the resistance is not within specification,
the IAT may be faulty.

6. Connect the wiring harness fo the sensor.

4. On the 5.0L engine Lincoln models, the 1AT
sensor is located in the intake manifold

To install:

5. Coat the sensor threads with Teflon® sealant.

6. Thread the sensor into position and tighten it
{0 6-8 ft. Ibs. (8-13 Nm)..

7. Altach the electrical connector to the 1AT sen-
SOr.

8. Connsct the negative battery cable.

193600 Models .

1. Disconnect the negative battery cable.

2. Detach the electrical connector from the IAT
SENsor.

3. Tum the sensor 90° counterclockwise and
remove the {AT sensor from the air cleaner lid,

.4. Remove the sensor O-ring and inspect it.
Replace as necessary.

To install:

5. The installation is the reverse of the removal.

OPERATION

b See Figure 49

The Intake Air Temperature (IAT) sensor deter-
mines the air femperature inside the intake manifold.
Resistance changes in response to the ambient air
temperature. The sensor has a negative temperature
coefficient. As the temperature of the sensor rises
the resistance across the sensor decreases. This

REMOVAL & INSTALLATION

198885 Models

1. Disconnect the negative battery cable.

2. Detach the electrical connector from the IAT
SENsor.
. 3. Using a suitable socket and drive tool,
remove the AT sensor from the air inet. -

89604P14

Fig. 49 The Uip of the 1AT sensor has an
suposed thermisior that changes the resis-
tance of the senser hased upen the force
“of the alr rushing past it

91054P09
Fig. 50 The 1&T sensor can be monitored-
with an appropriaie and Data-siream
capable scan ool

b See Figure 52

The Mass Air Flow (MAF) sensor directly mea-
sures the mass of air being drawn info the engine.
The sensor output is used to calculate injector pulse
width. The MAF sensor is what is referred to as a
“hot-wire sensor”. The sensor uses a thin platinum
wire filament, wound on a ceramic bobbin and
coated with glass, that is heated to 200°C (417°F)
above the ambient air temperature and subjected to
the intake airflow stream. A “cold-wire” is used
inside the MAF sensor to determine the ambient air
temperature. :

Battery voltage from the EEC power relay, and a
reference signal and a ground signal from the PCM
are supplied to the MAF sensor. The sensor refurns
a signal proportionate to the current flow required
keeping the-“hot-wire” at the required temperature.
The increased airflow across the “hot-wire” acts as
a cooling fan, lowering the resistance and requiring
more current to maintain the temperature of the
wire. The voltage in the circuit measures the
increased current. As current increases, voltage
increases. As the airflow increases the signal return
voltage of a normally operating MAF sensor will
increase.

Temperature Engine Coolant/Intake Air Temperature Sensor Valyes
Resistance

°F °C (K ohms)
248 120 118
230 110 1.58
212 100 2.07

194 g0 2.80

176 80 3.84

158 70 5.87

140 80 7.70
122 50 10.97
104 40 18.15

86 an 24,27

88 20 37.30

50 10 58.78

89694623

Fig. 57 IAT resistance-lo-temperature spacifications

Fig. 82 The exposed “hot wire” of the
MAF sensor
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TESTING

» Sge Figure B3

1. Using a multimeter, check for voltage by
backprobing the MAF sensor connector.

2. With the key ON, and the engine OFF, verity
that there is at least 10.5 volts between the VPWR
and GND terminals of the MAF sensor connector. If
voltage is not within specification, check power and
ground circuits and repair as necessary.

- 3. With the key G¥, and the engine BN, verily
that there is at least 4.5 volts between the SIG and
GND terminals of the MAF sensor connector. If voli-
age is riot within specification, check power and
ground circuits and repair as necessary.

4. With the key BN, and the engine O, check
voltage between GND and SIG RTN terminals. Volt-
age should be approximately 0.34-1.96 volts. if
voltage is not within specification, the sensor may
be faulty,

93144P08

Fig. 53 Unplugging the senser connesior
below the MAF sensor, for lesting purpeses

REMOVAL & INSTALLATION

1. Disconnect the negative battery cable.

2. Remove the air intake tube from the MAF
sensor and the throttle body.

3. Detach the connector from the MAF sensor.

4. Remove the four sensor retaining screws and
remove the sensor.

5. Remove the sensor gasket.

To install:

6. Installation is the reverse of removal.

OPERATION

The most important information for measuring
engine fuel requirements comes from the pressure
sensor. Using the pressure and temperature dafa,
the PCM calculates the intake air mass. It is con-
nected to the engine intake manifold through a hose
and takes readings of the absolute pressurg. A
piezoelectric crystal changes a voltage input to a
frequency output, which reflects the pressure in the
intake manifold.

Atmospheric pressure is measured when the
engine is started and when driving fully loaded,

then the pressure sensor information is adjusted
accordingly.

The Manifold Absolute Pressure (MAP) sensor
was used on the 3.8L & the 5.0L engines, until it
was replaced by the Mass Air Flow {MAF). The
MAP sensor operates as a pressure-sensing disc. i
does not generats a voltage; instead its oufputis a
frequency change. The sensor changes frequency
according to intake manifold vacuum; as vacuum
increases sensor frequency increases. This gives
the Powertrain Control Module (PCM) information
on engine load. The PCM uses the MAP sensor
signal to help determine spark advance, EGR flow
and air/iuel ratio.

INTAKE
MANIFOLD

84174020
Fig. 54 Manifold Absoluie Pressure Sensor

TESTING

b See Figures 54, 58 and 56

=>{Inusually high or low baromalric pressures
san generate a false DTT {or the MAP sensor.
¥ no driveability symptoms acsompany the
MAP code, do not replace il

1. Connect a MAP/BARO tester to the sensor
connector and sensor hamess connector. With igni-
tion OM and engine OFF, use DVOM lo maasure
voltage across tester terminals. if the tester's 4-6V
indicator is ON, the reference voltage input to the
sensor is okay.

=>The green light on the tester indicates that
the VREF cirouit is okay, 4-6 volis. A rod light
or ao light indicates the YREF s either oo low
or oo high.

Voliage Ouipul
Approximate Attitude (Fi.) (%06 olls)
o 1.58
1000 1.58
2000 T 183
3000 1.50
4000 1.47
5000 1.44
8000 1.4%
7000 1.38

84174023

Fig. 55 MAP sensor altitude/voitage output
relationship

MAP Sensor Graph

pressure.

in. kPa MANIFOLD VACUUM

NOTE: MAP sensor oulput frequency versus manifold vacuum data is based on 30.9 in-Hg baromeiric

(Hg)
0 0
3 0.2~
6 20.3 o
9 30.5 -
174 40.6 i~
5 50.8 {
B 81.0
21 RS =
24 B3~
27 NS -
30 1018 !
] T T ] 1 T T T ¥
60 80 00 120 140 160
AP SENSOR OUTPUT FREQUENCY (Hz) .
MAP Sensor Data
Ranifold Froguency
VYacuum
inHg kPa He
0 0 158
3 10.2 150
8 20.3 141
9 30.5 133
12 40.8 125
15 50.8 117
18 61.0 109
21 711 102
24 81.3 28
27 915 88
30 101.8 80

Fip. 56 MAP sensor freguency dala

84174022
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2. Measure the reference signal of the MAP
sensor. If the DVOM voltage reading is as indicated
in the table, the sensor is okay. '

a. Turn the ignition OFF.
b. Disconnect the vacuum hose from-the

MAP sensor and connect a vacuum pump in ifs

place.

¢. Apply 18 in. Hg of vacuum to the MAP

Sensor,

d. Hf the MAP sensor holds vacuum, it is
okay. If the MAP sensor does not hold vacuum,
it must be replaced.

REMOVAL & INSTALLATICN

1. Disconnect the negative battery cable.

2. Detach the electrical connector and the vac-
uum line from the sensor.

3. Remove the sensor mounting bolts and
remove the sensor.

4. Installation is the reverse of the removal pro-
cedure.

OPERATION

The Throttle Position (TP) sensor is a poten-~
tiometer that provides a signal to the PCM that is
directly proportional to the throttle plates position.
The TP sensor is mounted on the side of the throttle
body and is connected to the throttle plate shaft.
The TP sensor monitors the throttle plate’s move-
ment and position, and transmits an appropriate
electrical signal to the PCM. The PCM uses these
signals to adjust the air/fuel mixture, spark timing,
and EGR operation according to engine load at idle,
part throttle, or full throttle. The TP sensor is not
adjustable.

The TP sensor receives a 5-volt reference sig-
nal and a ground circuit from the PCM. A return
signal circuit connectsto'a wiper that runs on a
resistor internally in the sensor. The more the
throttle opens the further the wiper moves along
the resistor. At wide open throttle, the wiper
essentially creates a loop between the reference
signal and the signal return, returning the full, or
nearly full 5 volt signal back to the PCM. At idle
the signal return should be approximately 0.9
volts,

TESTING

b See Figures 57, 58, 59 and 60

1.~ With the engine OFF and the ignition BN,
check the voltage at the signal return circuit of the
TP sensor by carefully backprobing the connector
using a DVOM.

2. Voltage should be between 0.2 and 1.4 volts
atidle.

3. Slowly move the throttle puiley to the wide-
open throttle (WOT) position and watch the voltage
on the DVOM. The voltage should sfowly rise to
slightly less than 4.8v at Wide Open Throttle
(WOT).

4. 1f no voltage is present, check the wiring har-
ness for supply voltage (5.0v) and ground (0.3v or
less), by referring to your corresponding wiring
guide. f supply voltage and ground are present, but

.
Fig. 57 Testing the TP sensor signal return
voltage at idle

91194P55
Fig. 58 Tes! the operation of the TP sensor
by gently cpening the throttie while
observing the signal relurn voltage. The
voltage should move smoothly according
to the amount the throtile is epened

91194P52

Fig. 59 Testing the supply voltage al the
TP sensor connecior

$1054P11

Fig. B0 The TP senser can be monitored
with an appropriate and Data-siream
capable scan ool

no output voltage from TP, replace the TP sensor. If
supply voltage and ground do not meet specifica-
tions, make necessary repairs fo the harness or
PCM.

REMOVAL & INSTALLATION

1. Disconnect the negative battery cable.

=>{n a 4.6L sngine, it may be necessary io
remove the throttle cover from the engine.

2. Disconnect the wiring harness from the TP

" Sensor.

3. Remove the two sensor mounting screws,
then pull the TP sensor off of the throttle shaft.

To install:

4, Carefully slide the rotary tangs on the sensor
into position over the throttle shaft, then rotate the
sensor clockwise to the installed position..

Faiture to install the TP sensor in this man-
ner may resull in sensor damage or high
idle speeds.

=>The TP sensor is not adjusiable.

5. Install and tighten the sensor mounting
screws to 27 inch 1bs. (3 Nm).

6. Connect the wiring harness fo the sensor.

7. If removed, install the throttle cover.

8. Connect the negative battery cable.

= The Camshaft Position Sensor (CMP) is only
oulfitied on the 4.6L engine.

The camshaft position sensor (CMP) is a vari-
able reluctance sensor that is triggered by a high
point on the left-hand exhaust camshaft sprockst.
The CMP sends a signal relating camshaft position
back to the PCM and that signal is used by the
PCM to check engine timirig.

TESTING

1. Check voltage between the camshaft position
sensor terminals PWR GND and CID.

2. With engine running, voltage should be
greater than 0.1 volt AC and vary with engine
speed. ’

3.. If voltage is not within specification, check
for proper voltage at the VPWR terminal.

4. 1f VPWR voltage is greater than 10.5 volts,
sensor may be faulty.

REMOVAL & INSTALLATION

4.6L Engine
b See Figures 61, 62 and 63

1. Disconnect the negative battery cable.
2. Detach the electrical connector for the CMP

" sensor,

3. Remove the CMP sensor retaining bolt(s)
and remove the CMP sensor from the front cover.

To install:

4. Instailation is the reverse of removal.
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91194P5%
Fig. 61 Detach the connacter for the CMP

sensorand . . .

91194P58

Fig. 82 . . .rémwe the boli retaining the
ChAP sensor to the front coverand . . .

91194P59

Fig. 83 . . . remove the sensor

QPERATION

» Ses Figure 64

The Crankshait Position (CKP) sensor is a vari-
able reluctance sensor that uses a trigger wheel to
induce voltage. The CKP sensor is a fixed magnetic
sensor mounted fo the engine block and monitors
the irigger or “pulse” wheel that is aitached to the
crank pulley/damper. As the pulse wheel rofates by
the CKP sensor, teeth on the pulse wheel induce
voltage inside the sensor through magnetism. The
puise wheel has a missing footh that changes the
reading of the sensor. This is used for the Cylinder
Identification (CID} function to properly monitor and
adjust engine timing by locating the number 1 cylin-

der. The voltage created by the CKP sensor is alter-
nating current (A/C). This voltage reading is sent to
the PCM, it is used to determine engine' RPM,

engine timing, and is used to fire the ignition coils.

TESTING

1. Measure the voltage between the sensor CKP
sensor terminals by backprobing the sensor con-
nector.

w1f the connecior cannot be backprobed, fabsi-
cate or purchase a test harness.

2. Sensor voltage should be more than 0.1 volt
AC with the engine running and should vary with
engine RPM.

3. Ifvoltage is not within specification, the sen--

sor may be faully.

REMOVAL & INSTALLATION

b See Figure 65

1. Disconnect the negative battery cable.

2.. Remove the accessory drive belt from the
engine.

3. Raise and safely support the vehicle.

4. Remove the A/C compressor mounting
bolts, but do not disconnect the A/C lines.
Remove and support the compressor out of the .
way.
5. Detach the electrical connector for the CKP
SENSor.

6.. Remove the CKP sensor refaining bolts and
remove the CKP sensor.

To install:

7. Installation is the reverse of removal.

v 91194P63
Fig. §4 The CP sensoy irigoer wheel rides on the front of the crank-
shafl. The missing toolh creatss 2 fiucluation of voliage in the sen-

sor

91134P56
Fig. 65 Remove the relaining belt for the CKP sensor and remove
the sensor from the front cover
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The Powsrtrain Control Module (PCM) is
devoted to monitoring both input and output func-
tions within the system. This ability forms the core
of the seli-diagnostic system. If a problem is
detected within a circuit, the controller will recog-
nize the faull, assign it an identification code, and
store the code in a memory section. Depending on
the year and model, the fault code(s) may be repre-
sented by two or three-digit numbers. The stored
code(s) may be refrieved during diagnosis.

While the EEC-IV system is capable of recogniz-
ing many internal faults, certain faults will not be
recognized. Because the computer system sees only
glecirical signals, it cannot sense or react to
mechanical or vacuum faults affecting engine oper-
ation. Some of these faults may affect another com-
ponent which will set a code. For example, the PCM
monitors the output signal to the fuel injectors, but
cannot detect a partially clogged injector. As long as
the output driver responds correctly, the computer
will read the system as-functioning correctly. How-
aver, the improper flow of fuel may result in a Jean
mixture. This.would, in turn, be detected by the
oxygen sensor and noticed as a constantly lean sig-
nal by the PCM. Once the signal falls outside the
pre-programmed limits, the engine control assem-
bly would notice the fault and set an identification
code.

FAILURE MODE EFFECTS MANAGEMENT
(FMEM)

The PCM contains back-up programs that allow
the engine to operate if a sensor signal is lost. If
sensor input is seen to be out of range —either
high or low —the FMEM program is used. The
processor substitutes a fixed value for the missing
sensor signal. The engine will continue to operate,
although performance and driveability may be
noticeably reduced. This function of the controller is
sometimes referred to as the limp-in or fail-safe
mode. If the missing sensor signal is restored, the
FMEM system immediately returns the system fo
normal operation. The dashboard-warning lamp will
be {it when FMEM is in effect.

HARDWARE LIMITED OPERATION STRATEGY
(HLOS)

This mode is only used if the fault is too extreme
for the FMEM circuit to handle. In this mode, the
processor has ceased all computation and controf;
the entire system is run on fixed values. The vehicle
may be operated but performance and driveability
will be greatly reduced. The fixed or default settings
provide minimal calibration, allowing the vehicle to
be carefully driven in for service. The dashboard-
warning lamp will be lit when HLOS is engaged.
Codes cannot be read while the system is operating
in this mode.

With the advent of OBD-II, the Federal Govern-
ment has mandated the location of the DLC (Data
Link Connector) .The Data Link Connector is

located in the passenger compartment. i is attached
to the instrument panel and accessible from the
driver's seat. '

The DLC is rectangular in design and capabie of
allowing access to 16 terminals. The connector has
keying features that allow easy connection. The test
squipment and the DLC have a latching featurs to
ensure a good mated connection. The Scan tool
uses the DLC as a pathway to communicate with the
on board computer system.

if the DLC is not located under the dash, the
vehicle is using OBD-1. This is a slightly different
management system in its operation and diagnosis.
Look for DLC under the hood near the left front
headlight on the Town Car and Mark VIi, near the
right side firewall on the Continental.

HAND-HELD SCAN TOOLS

b See Figures 66, 67, 68 and 69

Although stored codes may be read through the
flashing of the CHECK ENGINE or SERVICE ENGINE
SOON lamp, the use of hand-held scan tools such
as Ford’s Self-Test Automatic Readout (STAR) tester
or the second generation SUPER STAR I tester or
their equivalent is highly recommended. There are
many manufacturers of these tools; the purchaser
must be certain that the tool is proper for the
infended use.

The scan tool allows any stored faults to be read
from the engine controtler memory. Use of the scan

84924047

Fig. 66 Super Star I tester —Ford Motor
Co.

Fig. 67 Inexpensive scan teols, such as
this Aute Xray ®, are available 1o interface

with your Ford vehicle

91054P14
Fig. 68 An economically friendly allerna-
tive is this Code Scanner® from SunPre.
They are purchased according io manufac-
turer and are availabie at many patis
stores

91054P16
Fig. 69 The Gode Scanner® from SunPro

has no LCD display, just 2 LED that will
flash out the codes and an audible buzzer

to alert thal the {est is in progress

tool provides additional data during trouble-
shooting, but does not eliminate the use of the
charts. The scan tool makes collecting information
gasier, but an operator familiar with the system must
correctly interpret the data.

- ELECTRICAL TOOLS

The most commonly required electrical diagnos-
tic tool is the digital multimeter; also known as a
Digital Volt Ohmmeter (DVOM), which permits volt-
age, resistance {ohms) and amperage to be read by
one instrument,

The multimster must be a high impedance unit,
with 10 megachms of impedance in the voltmeter.
This type of meter will not place an additional
foad on the circuit it is testing; this is extremely
important in low voltage circuits. The multimeter
must be of high quality in all respects. it should
be handled carefully and protected from impact or
damage. Replace the batteries frequently in the
unit.

Additionally, an analog (needle type) voltmeter
may be used to read stored fault codes if the STAR
tester is not available. The codes are fransmitted as
visible needle sweeps on the face of the instrument.

Nearly all the diagnostic procedures will require
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thie use of a Breakout Box, a dsvice that connects
into the EEC-IV harmess and provides testing ports
for the 60 wires in the harness. Dirsct testing of the
harness connectors at the ferminals or by backprob-
ing is not recommended; damage to the wiring and
terminals arg almost certain to occur.

Other necessary tools include a quality tachome-
ter with inductive (clip-on) pickup, a fuel pressure
gauge with system adapters and a vacuum gauge
with an auxiliary source of vacuum.

Diagnosis of a driveability problem requires
attention to detail and following the diagnostic pro-
gedures in the correct order. Resist the temptation to
begin extensive testing before completing the pre-

liminary diagnostic steps. The preliminary or visual” -

inspection’must be completed in detail before diag-
nosis begins. In many cases this will shorten diag-
nostic time and often cure the problem without
glectronic testing.

VISUAL INSPECTION

This is possibly the most critical step of diagno-
sis. A detailed examination of all connectors,
wiring and vacuum hoses can often lead to a repair
without further diagnosis. Performance of this step
relies on the skill of the technician performing it; a
careful inspector will check the undersides of
hoses as.well as the integrity of hard-to-reach
hoses blocked by the air cleaner or other compo-
nents. Wiring should be checked carefully for any
sign of strain, burning, crimping or terminal pull-
out from a connector.

Checking connectors at components or in har-
nesses is required; usually, pushing them
together will reveal a foose fit. Pay particular
attention to ground circuits, making sure they are
not loose or corroded. Remermber to inspect con-
nectors and hose fittings at components not
mounted on the engine, such as the evaporative
canister or relays mounted on the fender aprons.
Any component or wiring near a fiuid leak or

spillage should be given extra attention during
inspection.

Additionally, inspect maintenance items such as
belt condition and tension, battery charge and con-
dition and the radiator cap carefully. Any of these
very simple items may affect the system enough to
set a fault.

ELECTRONIC TESTING

If a code was set before a problem self-cor-
rected (such as a momentarily loose connector),
the code will be erased if the problem does not
reoccur within 80 warm-up cycles. Codes will be |
oufput and displayed as numbers on the hand-
held scan tool, such as 23. if the codes are being
read on an analog voltmeter, the needle sweeps
indicate the code digits. code 23 will appear as
two needle pulses (sweeps) then, after a 1.6 sec-
ond pause, the needle will pulse (sweep) three
times.

Serviee Codes

11~-System pass

12--Rpm unable to reach upper test fimit
13--BC moter movement not detected

13—Rpm unable io achieve fower test imit
13—DC motor did faliow dashpot

14—PIP circult fallure

15—ECA read orly memory test failed

15—ECA keep alive memory test falled

18--Idle rpm high with 1SC off

16-~{dls 100 low to perform EGO test

17--ldie rpm low with iSC off

1 18~—~8POUT circult open or spark angle word failure
18~-10M circuit failure or SPOUT circuit grounded
19--Failure in ECA internal voltage

18-~CID circult fallure

19-—Rpm dropped too low in 1SC off test
19--Rpm for EGR test not achieved

21—ECT out of self-test range

22—BP sensor put of sefi-test range

22—8P or MAP out of self-test range

23—TP out of self-test range

23-TP sut of self-test range

24--ALT sensor out of self-test range

25--Knock not sensed during dynamic test
26—VAF/MAF out of self-test range

28--VAT out of self-fest range

28—1nsuificient input from vehicle speed sensor
31--PFE, EVP or EVR circuit below minimum voltage
32—EPT circuit voltage low (PFE)

32—EVP voliage below closed limit

32~—EGR not controlling

33~EGR valve opening not detected

33—EGA not closing fully

34—Dafective PFE sensor or voltage out of range
34—EPT sensor voltage high (PFE)

34--EVP voltage above closed limit

34—EGR opening not detected

35—PFE or EVP circult above maximum voltage
35—Rpm 100 low to perform EGR test

38—Idle tracking switch circuit open

38—AX0D lock up failed

41—HEGO sensor circuit indicates system lean
41No HEGO switching detected R
42—HEGD sensor circuit indicates system rich
42--to HEGD switching detected—reads rich
43—~HEGO lean at wide open throtile

-t 44—Thermacior air system inoperative—ride side
45~Thermacior air upstream during self-test
45—Coil 1 primaty circult fallure
46-~Thermactor air not bypassed during self-test
46-~Coil 2 primary circuil failure

47—Neasured airflow low at base idle

48~Colt 3 primary circuit fallure

48—Measured airllow high at base idie
49—SPOUT signal defaulted to 10°BTDC or SPOUT open
S1—-ECT/ACT reads —4Q°F or circuit open
52~Power sieering pressure switch circuit open
52-Power steering pressure switch atways open or closed

EEL-IY Wouble codes—{1 6{ 3)

Tulek
Tost
Roda
O/R/C
R
0
R Quick
C Test
4 Servica Codas RModa
9 53-TP circuit above maximum voltage 0/C
C 54—ACT sensor circuit open 0/C
R 55 Keypower circuit open R
R 56—VAF or MAF circuit above maximum vollage 0/C
R 56— MAF circuit above maximum voltage 0/R/C
R 57—0ctane adjust service pin in use - 0
¢ 57—AX0D neutral pressure switch circuit failed open c
0 58--1dle tracking switch circuit open 0
¢ 58— Idie tracking switch closed/circuit grounded R
R 58—VAT reads - 40°F or circuit open 0/C
Oi“R 59—Idle adjust service pin in use 0.
o/C 59--AX0D 4/3 pressure switch circuit failed open c
Q/R/C 59—Low speed fuel pump circuit open—Battery to ECA 0/C
O/R 53—AX0D 4/3 pressure switch failed closed 0
O/R/C 61—ECT reads 254°F or circuit grounded o/C
“0/R 62-—-AX0D 4/3 or 3/2 pressure switch circuit grounded 0
] 63—TP circuit below minimum voltage 0/C
o/R 64—ACT sensor input below test minimum or grounded 0/C
o/R 65--Never went to closed loop fuel control ) G
¢ 66—MAF sensor input below minimum vaitage C
O/R/C 66--VAF sensor below minimum voitage ) 0/C
R/C 66--MAF circuit below minimum voltage R/C
O/R/C R 67~Neutral/drive switch open or A/7C on ]
R 67—Clutch switch circuit failure ¢
R/C §7—Neutral/drive switch open or A/C on /R
68--idle tracking switch closed or circuit grounded 0
0 68~1idle tracking switch circuit open R
R/C 68--AX0D transrission temperature switch failed open 0/R/C
o/R/C 68--VAT reads 254°F or circuit grounded 0/¢
R 69—AX00 3/2 pressure switch circuit failed closed 0
O/R/C 69—AX0D 374 pressure switch circiut failed open C
R 70-~ECA DATA communications link circuit failure ¢
c 71—Software re-initialization detected [
¢ 71—dle tracking switch shorted to ground c
R 71~Cluster control assembly circuit falled ¢
R 72—Insufficient MAF/MAP change during dynarmic test R
R 72—Power Interrupt or re-initiafization detected c
[ 72—Message center control assembly circuit failed c
C 73--insutficient throttle position change 0
R 73—Insufficient TP change during dynamic test R
R 74--Brake on/off switch failure o hot actuated R
c 75~Brake on/off switch circuit closed or ECA input open R
R 76—insufficient VAF change during dynamic test R
[ 77—No WOT seen in self-test or operator efror R -
R 79—A/C or defrost on during self-test 0
E 93144605
c
0/C
4]
R
93144604
EEC-IV trouble codes —{2 of 3)
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Key On Engine O (KDEQ) Test

Quick )

Tost b See Figures 70 thwu 76
Servics Codes - fode .
§1—IAS circult failure 0 1. Connect the scan tool to the self-test connec-
gg—ﬁg‘r managemen: % C§rcui: ;asj:ure 8 tors. Make certain the test button is unlatched or

--AlF management i Circult falture UD

82— Supercharger bypass circult failure 0 ) . -
83— High speed electro drive fan Circult failure 0 2. Start the engine and run it until normal oper-
83--Low speed fuel pump circuit failure o/C ating temperature is reached.
B4—EGR varuum sulonuid cicul faure R 3. Tum the engine OFF for 10 seconds.
B4—EGR vacuum requlator circut faflure 4. Activate the test button on the STAR testar.
85—Canister purge circuit failure O/R N !
85—Canister purge solenoid circuit failure 0 5. Turn the ignition switch GN but do not start
85—Adaptive fuel lean limit reached e the engine.
B o ond roult e 2 6. The KOEO codes will be transmitied. Six to
87—Fuel pump primary circuit ailure orc | - nine seconds after the last KOEQ code, a single
§7—Fuel pump primary circui failure 0/C/R separator pulse will be ransmitted. Six to nine sec-

87—Fuel pump primary circuit failure

X y cirelitt onds after this pulse, the codes from the Continu-
88—FElectiro drive fan circuit failure

0
0 ‘ ;
89—Converter cluich override circuit failure 0 ous Memory will be t(ansmxtted. .
89--Lock-up solencid circuit failure 0 7. Record all service codes displayed. Do not
91--HEGO sensor indicates system lean g depress the throttle on gasoline engines during the
R
0
R

91—No HEGO switching detected test. i

82--HEGO sensor indicates system rich

93—TP sensor input low at maximurm motor travel . R

94—Thermacior air system inoperative-feft side Key On Engine Running (KOER) Test

95~-Fuel pump secondary circuit fallure—ECA to ground 0/C .

96—Fuel pump secondary circuit failure—Battery to ECA 0/C » See Figures 66, 75, and 77

96— High speed fuet pump circuit apen 0/C YRR

98--Hard fault present R . .

99—EEC has not learned to control idle: ignore codes 12 & 13 R 1. Make certain the self-test button is released
o Codes: Cannot begin self-test or cannot or de-activated on the STAR tester.
B S - Do ot aoply tovenic - 2. Start the engine and run it at 2000 rpm for
being tested : two minutes. This action warms up the oxygen sen-
g—m on, engine off test SO,

—Hey on, engine running test : L e 5
C—Continuous memory 3. Turn the ignition switch OFF for 10 sec-
S onds

ght . .
9 et Hego v 4. Activate or latch the self-test button on the
o 6 scan took:
EEC-IV trouble codes —{3 of 3) 5. Start the engine. The engine identification

91054P05

coe
§1054P04 Fig. 71 The scan iool menu will be dis- . 91054P08
Fig. 78 Connect the scan ool to the DLG ' played, follow the instructions included Fig. 72 This PCi had no DTG’s stored and
connector with the scan tool passed the KOEQ

5y 10
P LILE
s ——
comomn
-
$ine | memnmaw

o8 va A’ 3 LO BAT SHOWS STEADKY WITH
I i ] SEAVICE CODE, REPLACE TESTEA'S
o g7 T | svearem

84924040

91054P06

Fig. 73 This PCM had a DTG 113 stored.
Most scan tools will give 2 code definition : : .
on-sereen as the Aulo X-ray shown here Fig. 74 1 the A/C or Blower metor is left Fig. 75 STAR tester displays; note that the
informs what code 113 is for— the IAT on, a code 539 will be ripped. Tum the colon must be present before codss can
sensor A/G or blower molor off and relest be received

91054P07
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ANALOS t 1 1 T
BETER: 7 i g g

EACH PULSE

EOUALS

1 MEVER

aviEEP

&¢ SECONDS

3 oo &
W 88 SECONDS

KEY ON, ENGINE OFF CODES SEPARATOR
8vaR 8YaR
Bl Bl

CONTINUOUS MEMOAY CODES
svan
43

84924041

Fig. 75 Code transmission during KOED test. Mole that the continuous memary codes are irans-
mitted afler a pause and a separalor pulse

2 1 1 1

1

g
4 SECONDS
BETWEEN
DIGITS

Rl e g
620 SECONDS

—
4-15 SECONDS

FAST
DYNAMIC RESPONSE CODES

ENGINE RUNNING
1D PULSE CODES
STAR

10

SYAR

STAR
120 i

84924042

Fig. 77 Code transmission during KOER testing begins with the engine identification pulse and
may include a dynamic response prompt

code will be transmitted. This is a single digit num-
ber representing V2 the number of cylinders ina
gasoline engine. On the STAR tester, this number
may appear with a zero, such as 20 = 2. The code is
used to confirm that the correct processor is
installed and that the seff-test has begun.

6. 1f the vehicle is equipped with a Brake
On/Off (BOO) switch, the brake pedal must be

VOLTMETER HOOKUP (WITR

YO VERICLE
HARNESS

SIGNAL

deprassed and released after the ID code is trans- SELFTEST SELF-TEST
"mitted. Qureut. INPUT (STY)
7. 1 the vehicle is equipped with a Power g,'
- Steering Pressure Switch (PSPS), the steering
wheel must be.turned at Ieast Y2 turn and released
VOLT-OHM

within 2 seconds after the engine 1D code is frans-
mitted. o

8. Certain Ford vehicles will display a
Dynamic Response code 6 —20 seconds after the
engine 1D code. This will appear as one pulse ona
meter or as a 10 on the STAR tester. When this code
appears, briefly take the engine to wide-open
throttle. This allows the system to test the throttle
position, MAF and MAP sensors.

METER
- i

VEHICLE
BATTERY

Fig. 78 Correct hookup to read codes with
a volimetler

RETURN PIN

84024043

9. All relevant codes will be displayed and
should be recorded. Remember that the codes refer

input connector. The self-test input line is the sepa-
rate wire and connector with or near the diagnostic
connector.

The codes will be ransmitted as groups of nee-
die sweeps. This method may be used to read either
2 or 3-digit codes. The Continuous Memory codes
are separated from the KOEQ codes by 6 seconds, a
single sweep and another 6-second delay.

Malfunction indicator Lamp Method
b See Figures 80 and 81

The Malfunction Indicator Lamp (MIL) on the
dashboard may also be used 1o retrieve the stored
codes. This method displays only the stored codes
and doss not allow any system investigation. It
should only be used in field conditions where a
quick check of stored codes is needed.

Follow the directions given previously for per-
forming the scan toof procedure. To activate the
tests, use a jumper wire to connect the signal return
pin on the diagnostic connector fo the Self-Test
Input (STI) connector. The self-test input line is the
separate wire and connector with or near the diag-
nostic connector.

Codes are transmitted by place value with a
pause between the digits; for example, code 32
would be sent as 3 flashes, a pause and 2 flashes.
A slightly longer pause divides codes from each
other. Be ready fo count and record codes; the only
way to repeat a code is to recycle the system. This
method may be used to read either 2 or 3-digit
codes. The Continuous Memory codes are sepa-
rated from the other codes by 6 seconds, a single
flash and another 6-second delay.

7O VEMICLE
HARNESS

SELF-TESY
CONNECTOR

JUMPER WIRE

SELF TEST
NPUT (ST

88154G58
Fig. 80 Only one jumper wire is needed io
read codes through the MIL or the mes-
sage center

only to faults present during this test cycle. Codes
stored in Continuous Memory are not displayed in
this test mode.

o

e

~ 12
stcouo
PAUSE

S B

o

10. Do not depress the throttle during testing
unless a dynamic response code is displayed.

NEEDLE PULSES

- -
1 NEEDLE PULSE (SWEEP) + 1 NEEDLE PULSE (SWEEP) = (JWEEPS) FOR

ST

[2-SECOND PAUSE BETWEEN DIGITS]

Reading Codes With Analog Voltmeter
$ See Figures 78 and 79

in the absence of a scan tool, an analog volt-
meter may be used fo retrieve stored fault codes.
Set the meter range {o read DC 0 —15 volts. Con-

~

\I74 &
ogiae0)”
> >

e

1 NEEDLE PULSE
{SWEEP) +*
FOR 1/2 SECOND

nett the + lead of the meter to the battery positive

terminal and connect the -; lead of the meter to the {sween)

4 NEEDLE PULSE

FOR 1/2 SECOND

+

C 5
Osisie

oome

3 NEEDLE PULSES
= (SWEEPS) FOR
20 DIGH

1 NEEDLE PULSE
(SWEEP) .
FOR 1/2 SECOND

self-test output pin of the diagnostic connector.
Follow the dirsctions given previousty for per-

4-SECOND PAUSE BETWEEN SERVICE CODES,
WHEN MORE THAN ONE CODE IS INDICATED

forming the KOEQ and KOER tests. To activate the
tests;:use a jumper wire to connect the signal return
pin-on the diagnostic connector to the self-test

84924044

Fig. 79 Gode display palierns on an analeg volimeter
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“CHECK . -GHECK
ENGINE o seooup—] . ENOME

Of “SEAVICE by CR ~SERVICE

ENGINE SOON" ENGINE SOON"
1 FLASH . % FLASH » 2 FLASHES FOR

187 OKRMY

r;-seoom PAUSE BETWEEN DIUTY }

" CHECK "CHECK

12 ponmcK
< SECON0— onz-sensm
pause ENGINE SOON"

o 173 NOWNE ™
on - SkRce 0™ on semace
ERARE 300K ENOINE SOON"

1 FLASH + 1 FLASKR

1] g 7 Vi
BERVICE

o T am

§m mg

o 1 FLASM w 3 FLASKES FOR

N0 OSCHT

4-SECOND PAUSE BETWEEN SERAVICE CODES.
WHEN MORE THAN ONE CODE S INDICATED

88154G59

Fig. 81 Code display patlern using the dashhoard warning lamp

Other Test Modes

CONTINUOUS MOKITOR OR WIGGLE TEST

Once entered, this mode allows the operator to
attempt to recreate intermittent faults by wiggling or
tapping components, wiring or connectors. The fest
may be performed during either KOEO or KOER
procedures. The test requires the use of either an
analog voltmeter or a hand-held scan tool.

To enter the continuous monitor mode during
KOEO testing, turn the ignition switch B8 . Activate
the test; wait 10 seconds, then deactivate, and reac-
tivate the test; the system will enter the continuous
monitor mode. Tap, move, or wiggle the harness,
componsnt or conngctor suspected of causing the
problem; if a fault is detected, the code will storein
the memory. When the fault occurs, the dash-warn-
ing lamp will illuminate, the STAR tester will light a
red indicator (and possibly beep) and the analog
meter needle will sweep once.

To enter this mode in the KOER test:

1. Start the engine and run it at 2000 rpm for
two minutes. This action warms up the oxygen sen-
SOf.

2. Tumn the ignition switch GFF for 10 sec-
onds.

The Powertrain Control Module (PCM) is given
responsibility for the operation of the emission con-
trol devices, cooling fans, ignition and advance and
in some. cases, automatic transmission functions.
Because the EEC-V oversees both the ignition tim-
ing and the fuel injection operation, a precise
airffuel ratio will be maintained under all operating
conditions. The PCM is a microprocessor or small
computer that receives electrical inputs from several
sensors, switches, and relays on and around the
engine.

Based on combinations of these inputs, the
PCM controls varfous output devices concerned
with engine operation and emissions. The control
module relies on the signals {o form a correct pic-
ture of current vehicle operation. If any of the input
signals is incorrect, the PCM reacts to whatever
picture is painted for it. For example, if the coolant

3. Start the engine.

4, Activate the test, wait 10 seconds, then deac-
tivate, and reactivate the test; the system will enter
the continuous monitor mode.

5. Tap, move, or wiggle the harness, component
or connector suspected of causing the problem; if &
fault is detected, the code will store in the memory.

8. When the fault occurs, the dash-warning
lamp will illuminate, the STAR tester will light a red
indicator {and possibly beep).and the analog meter
needle will sweep once.

OUTPUT STATE CHECK

This testing mode allows the operator to energize
and de-energize most of the outputs controlled by
the EEC-IV systemn. Many of the oufputs may be
checked at the component by listening for a click or
feeling the item move or engage by a hand placed
on the case. To enter this check:

1. Enter the KOEO fest mode.

2. When all codes have been transmitied,
depress the accelerator all the way to the floor and

- release it.

3. The output actuators are now all ON.
Depressing the throtife pedal fo the floor again
switches the all the actuator outputs OFF.

temperature sensor is inaccurate and reads oo
low, the PCM may see a picture of the engine
never warming up. Consequently, the engine set-
tings will be maintained as if the engine were cold.
Because so many inputs can affect one output, cor-
rect diagnostic procedures are essential on these
systems.

One part of the PCM is devoted to monitoring
both input and output functions within the system.
This ability forms the core of the self-diagnostic
system. If a problem is detected within a circuit, the
control module will recognize the fault, assign it an
Diagnostic Trouble Code (DTC), and store the code
in memory. The stored code(s) may be retrieved
during diagnosis.

While the EEC-V system is capable of recogniz-
ing many internal faults, certain faults will not be
recognized. Because the contral module sees only
electrical signals, it cannot sense or react to
mechanical or vacuum faults affecting engine oper-

4. This test may be performed as cfien as nec-
essary, switching between ON and OFF by depress-
ing the throttle.

5. Exit the test by turning the ignition switch
OFF , defaching the jumper at the diagnostic con-
nector or releasing the test button on the scan tool.

CONTINUOUS MEMORY CODES

These codes are refained in memory for 40
warm-up cycles. To clear the codes for purposes of
testing or confirming repair, perform the code read-
ing procedure. When the fault codes begin to be
displayed, de-activate the test either by disconnect-
ing the jumper wire (if using a meter, MIL or mes-
sage center) or by releasing the test button on the
hand scannsr. Stopping the test during code frans-
mission will erase the Gontinuous Memory. Do not
disconnect the negative battery cable to clear these
codes; the Keep Alive memory will be cleared and a
new code, 19, will be stored for loss of PCM power.

KEEP ALIVE MEMORY

The Keep Alive Memory (KAM)-contains the
adaptive factors used by the processor {0 compen-
sate for component tolerances and wear. It should
not be routinely cleared during diagnosis. if an
emission related part is replaced during repair, the
KAM must be cleared. Failure to clear the KAM may
cause severe driveability problems since the correc-
tion factor for the old component witl be applied to
the new component. .

To clear the Keep Alive Memory, disconnect the
negative battery.cable for at least 5 minutes. After
the memory is cleared and the battery reconnected,
the vehicle must be driven at least 10 miles (16 km)
so that the processor may relear the needed cor-
rection factors. The distance to be driven depends
on the engine and vehicle, but all drives should
include steady-throttle cruise on open roads. Cer-
tain driveability problems may be noted during the
drive because the adaptive factors are not yet func-
tioning.

ation. Seme of these faults may affect another
component which will set a code. For example, the
PCM monitors the output signal to the fuel injec-
tors, but cannot defect a partially clogged injector.
As long as the output driver responds correctly, the
computer will read the system as functioning cor-
rectly. However, the improper flow of fuel may
result in a lean mixture. This would, in turn, be
detected by the oxygen sensor and noticed as a
constantly lean signal by the PCM. Once the signal
falls outside the pre-programmed limits, the con-
trol module would notice the fault and set an trou-
ble code.

Additionally, the EEC-V system employs adaptive
fuel logic. This process is used to compensate for -
normal wear and variability within the fuel system.
Once the engine enters steady-state operation, the
control module watches the oxygen sensor signal
fora bias or tendency to run stightly rich or lean. If
such a bias is detected, the adaptive logic corrects



DRIVEABILITY AND E

ISSIONS CONTROLS

the fusl delivery to bring the air/fuel mixture
towards a centered or 14.7:1 ratio. This compensat-
ing shift is stored in a non-volatile memory which
is refained by battery power even with the ignition
switched OFF . The correction factor is then avail-
able the next time the vehicle is operated.

The Malfunction Indicator Lamp (MIL) is located
on the instrument panel. The lamp is connected to
the PCM and will alert the driver to certain malfunc-
tions within the EEC-V system. When the lamp is
illuminated, the PCM has detected a fault and
stored a DTC in memory.

The light will stay illuminated as long as the fault
is present. Should the fault self-correct, the MIL will
sxtinguish but the stored code will remain in mem-
ory.

Under normal operating conditions, the MiL
should illuminate briefly when the ignition key is
turned ON . This is commonly known as a prove-
out. As soon as the PCM receives a signal that the
engine is cranking, the lamp should extinguish. The
tamp should remain extinguished during the normal
operating cycle.

The Data Link Connector {DLC) may be found in
the following location:

o Under the driver’s side dashboard, near the
steering column. ‘

The DLC is rectangular in design and capable of
allowing access to 16 terminals. The connector has
keying features that allow easy connection. The test
equipment and the DL.C have a latehing feature to
ensure a good mated connegtion.

ELECTRICAL TOOLS

The most commonly tequired electrical diagnos-
tie tool is the Digital Multimeter, allowing voltage,
resistance, and amperage to be read by one instru-
ment.

The multimeter must be a high impedance unit, -

with 10 megaohms of impedance in the voltmeter.
This type of meter will not place an additional load
on the circuit it is testing; this is extremely impor-
fant in low voltage circuits. The multimeter must be
of high quality in all respects. It should be handled -
carefully and protected from impact or damage.
Replace the batieries frequently in the unit.

b See Figure 82

The EEC-V equipped engines utilize On Board
Diagnostic I (OBD-Hl) DTC's, which are alpha-
numeric (they use letters and numbers). The letters
in the OBD-1f DTC’s make it highly difficult to con-
vey the codes through the use of anything but a
scan tool. Therefore, to read the codes on these
vehicles it is necessary-fo utilize an OBD-Il compat-
ible scan tool.

Since sach manufacturers scan tool is different,

please follow the manufacturer’s instructions for
connecting the ool and obtaining code informa-
tion.

TCCS4PG8
Fig. 82 When using a secan {ool, make sure
to foliow all of the manufacturer’s instruc-
tions carefully to ensure proper diagnasis

CONTINUOUS MEMORY CODES

These codes are retained in memory for 40
warm-up cycles. To clear the codes for the purposes
of testing or confirming repair, perform the code
reading procedure. When the fault codes begin to
be displayed, de-activate the test by either discon-
necting the jumper wire (meter, MIL or message
center) or releasing the test button on the hand
scanner, Stopping the test during code transmission
will erase the Continuous Memory. Do not discon-
nect the negative battery cable 1o clear these codes;
the Keep Alive memory will be cleared and a new
code, 19, will be stored for loss of PCM power.

KEEP ALIVE MEMORY

The Keep Alive Memory (KAM) contains the

-adaptive factors used by the processor to compen-

sate for component tolerances and wear. It should
not be routinely cleared during diagnosis. If an
emissions related part is replaced during repair, the
KAM must be cleared. Failure to clear the KAM may
cause severe driveability problems since the correc-
tion factor for the old component will be applied to
the new component.

To clear the Keep Alive Memory, disconnect the
negative battery cable for af least 5 minutes. After
the memory is cleared and the battery reconnected,
the vehicle must be driven at least 10 miles so that
the processor may relearn the needed correction
factors. The distance to be driven depends on the
engine and vehicle, but all drives should include
steady-throttle cruise on open roads. Certain drive-
ability problems may be noted during the drive
because the adaptive factors are not yet functioning.

POBOO No Failures

PO160 Mass or Volume Air Flow Circuit Mal-
function .

PB181 Mass or Volume Air Flow Circuit
Range/Performance Problem

P62 Mass or Volume Air Flow Circuit Low
input

PG103 Mass or Volume Air Flow Circuit High
Input

PO104 Mass or Volume Air Flow Gircuit Inter-
mittent

PG185 Manifold Absolute Pressure/Barometric
Pressure Circuit Malfunction

P3186 Manifold Absolute Pressure/Barometric
Pressure Circuit Range/Performance Problem

P&187 Manifold Absolute Pressure/Barometric
Pressure Circuit Low nput

PG188 Manifold Absolute Pressure/Barometric
Pressure Gircuit High Input

PEI098 Manifold Absolute Pressure/Barometric
Pressure Circuit Intermittent

PB110 Intake Air Temperature Circuit Malfunc-
tion

P07111 Intake Air Temperature Circuit
Range/Performance Problem

P0112 Intake Air Temperature Circuit Low Input

P0113 Intake Air Temperature Circuit High
Input

P@114 Intake Air Temperature Circuit Intermittent
- PB115 Engine Coolant Temperature Circuit
Malfunction

PO116 Engine Coolant Temperature Circuit
Range/Performance Problem

PO117 Engine Coolant Temperature Circult Low
Input :

PB118 Engine Coolant Temperature Circuit
High tnput

PO118 Engine Coolant Temperature Circuit

* Intermittent

P8120 Throttle/Pedal Position Sensor/Switch
“A” Circuit Malfunction

P0121 Throtile/Pedal Position Sensor/Switch
*A” Circuit Range/Performance Problem

P@122 Throttle/Pedal Position Sensor/Switch
“A” Circuit Low Input

PO123 Throttle/Pedal Position Sensor/Switch
“A" Circuit High Input

PO124 Throttle/Pedal Position Sensor/Switch
“A” Circuit Intermittent

P0125 Insufficient Coolant Temperature For
Closed Loop Fuel Control

P0126 Insufficient Coolant Temperature For
Stable Operation

PE138 02 Circuit Malfunction (Bank 1 Sensor 1)

P0131 02 Sensor Circuit Low Voltage (Bank 1
Sensor 1)

P8132 02 Sensor Circuit High Voltage (Bank 1
Sensor 1)

PG133 02 Sensor Circuit Slow Response (Bank
1 Sensor 1)

PB134 02 Sensor Circuit No Activity Detected
(Bank 1 Sensor 1)

PO135 (2 Sensor Heater Circuit Malfunction
{Bank 1 Sensor 1)

P0136 02 Sensor Circuit Malfunction (Bank 1
Sensor 2)

PG137 02 Sensor Circuit Low Voltage (Bank 1
Sensor 2) .

P8138 02 Sensor Circuit High Voltage (Bank 1
Sensor 2)

PB138 02 Sensor Gircuit Slow Response (Bank
1 Sensor 2)

PG140 02 Sensor Circuit No Activity Detected
{Bank 1 Sensor 2)

P@141 02 Sensor Heater Circuit Malfunction
{Bank 1 Sensor 2)

PO142 02 Sensor Circuit Matfunction (Bank 1
Sensor 3)

PG143 02 Sensor Circuit Low Voltage (Bank 1
Sensor 3)
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PB144 02 Sensor Gircuit High Voltage (Bank 1
Sensor 3)

P3145 02 Sensor Circuit Slow Response (Bank
1 Sensor 3)

PB146 02 Sensor Circuit No Activity Detected
(Bank 1 Sensor 3} ,

PE147 02 Sensor Heater Gircuit Malfunction
{Bank 1 Sensor 3)

P8158 02 Sensor Circuit Malfunction (Bank 2

Sensor 1)

P8151 02 Sensor Circuit Low Voltage (Bank 2
Sensor 1)

PB152 02 Sensor Circuit High Voltage (Bank 2
Sensor 1)

PG153 02 Sensor Circuit Slow Respense (Bank
2 Sensor 1}

PO184 02 Sensor Circuit No Activity Detected
{Bank 2 Sensor 1)

PO185 02 Sensor Heater Circuit Malfunctlon
(Bank 2 Sensor 1)

PE156 02 Sensor Circuit Malfunction (Bank 2
Sensor 2)

PE157 02 Sensor Circuit Low Voltage (Bank 2
Sensor2)

PB158& 02 Sensor Circuit High Vo!tage (Bank 2
Sensor 2)

PB159 02 Sensor Circuit Slow Response (Bank
2-Sensor 2)

PO160 02 Sensor Circuit No Activity Detected
{Bank 2 Sensor 2)

PG161 02 Sensor Heater Gircuit Malfunction
(Bank 2 Sensor 2)

P3162 02 Sensor Gircuit Malfunction (Bank 2
Sensor 3}

PE163 02 Sensor Gircuit Low Voltage (Bank 2
Sensor 3)

PO164 02 Sensor Circuit High Voltage (Bank 2
Sensor 3}

P@165 02 Sensor Gircuit Slow Response (Bank
2 Sensor 3)

P8166 02 Sensor Circuit No Activity Detected
{Bank 2 Sensor 3)

PB167 02 Sensor Heater Circuit Malfunction
(Bank 2 Sensor 3}

PO178 Fuel Trim Malfunction (Bank 1)

PO171 System Too Lean (Bank 1)

PB172 System Too Rich (Bank 1)

PE173 Fuel Trim Malfunction (Bank 2)

PB174 System Too Lean (Bank 2)

PB175 System Too Rich (Bank 2)

PE180 Fuel Temperature Sensor “A” Circuit
Malfunction

PE181 Fuel Temperature Sensor “A” Circuit
Range/Performance

PO182 Fuel Temperature Sensor “A” Circuit
Low input

P0183 Fuel Temperature Sensor “A” Circuit
High Input

P8184 Fuel Temperature Sensor “A” Circuit
Intermittent

PO185 Fuel Temperature Sensor “B” Gircuit
Malfunction

PB186 Fuel Temperature Sensor “B” Circuit
Range/Performance

PO187 Fuel Temperature Sensor “B” Circuit
Low Input

Pa188 Fuel Temperature Sensor “B” Circuit
High Input

P8189 Fuel Temperature Sensor “B" Circuit
Intermittent

PB190 Fuel Rail Pressure Sensor Circuit Mal-
function
PO191 Fuel Rail Pressure Sensor Circuit
Range/Performance
PB182 Fuel Rail Pressure Sensor Gircuit Low
Input
P0O193 Fuel Rail Pressurs Sensor Circuit High
Input
P0184 Fuel Rail Pressure Sensor Circuit Inter-
mittent
P0288 Injector Circuit Malfunction
P0281 Injector Circuit Malfunction —Cylinder 1
PB202 Injector Circuit Malfunction —Cylinder 2
PB203 Injector Circuit Malfunction —Cylinder 3
P0204 Injector Circuit Malfunction —Cylinder 4
PB205 Injector Circuit Malfunction —Cylinder 5
PB208 injector Circuit Malfunction —Cylinder 6
PB287 Injector Circuit Malfunction —Cylinder 7
PB208 Injector Circuit Malfunction —Cylinder 8
PO215 Engine Shutoff Solenoid Malfunction
PB217 Engine Over Temperature Condition
PB218 Transmission Over Temperature Condi-
tion
PB219 Engine Over Speed Condition
PB220 Throttle/Pedal Position Sensor/Switch
“B" Circuit Malfunction
PB221 Throttle/Pedal Position Sensor/Swntch
“B" Circuit Range/Performance Problem
PB222 Throttle/Pedal Position Sensor/Switch
“B* Gircuit Low Input
PB223 Throttle/Pedal Position Sensor/Switch
“B” Gircuit High Input
. BB224 Throttle/Pedal Position Sensor/Switch
“B” Gircuit Intermittent
PB225 Throttle/Pedal Position Sensor/Switch
“C” Circuit Malfunction
PE226 Throttle/Pedal Position Sensor/Switch
“C” Circuit Range/Performance Problem
P0227 Throttle/Pedal Position Sensor/Sw&tch
“C” Circuit Low Input
PB228 Throttle/Pedal Position Sensor/Switch
“C" Circuit High fnput
P8229 Throttle/Pedal Position Sensor/Switch
“C” Circuit Intermittent
P0238 Fusl Pump Primary Circuit Malfunction
P0231 Fuel Pump Secondary Circuit Low
PB232 Fuel Pump Secondary Circuit High
PB233 Fuel Pump Secondary Circuit Infermittent
PG261 Cylinder 1 Injector Circuit Low
PB262 Cylinder 1 Injector Circuit High
PE263 Cylinder 1 Contribution/Balance Fault
P0264 Cylinder 2 Injector Circult Low
PB285 Cylinder 2 Injector Circuit High
PB266 Cylinder 2 Contribution/Balance Fault
PB267 Cylinder 3.Injector Circuit Low
P0268 Cylinder 3 Injector Gircuit High
PB269 Cylinder 3 Contribution/Balance Fault
PB270 Cylinder 4 Injector Circuit Low
PO271 Cylinder 4 Injector Circuit High
PB272 Cylinder 4 Contribution/Balance Fault
PB273 Cylinder 5 Injector Circuit Low
PB274 Cylinder 5 Injector Circuit High
PO275 Cylinder 5 Contribution/Balance Fault
- P0276 Cylinder 6 Injector Circuit Low
PB277 Gylinder 6 Injector Circuit High
PG278 Cylinder 6 Contribution/Balance Fault
PB27% Cylinder 7 Injector Gircuit Low
P8280 Gylinder 7 Injector Circuit High
PB281 Cylinder 7 Contribution/Balance Fault
P0282 Cylinder 8 Injector Circuit Low

PG283 Cylinder 8 Injector Circuit High

PB284 Cylinder 8 Contribution/Balance Fault

PB36¢ Random/Muitiple Cylinder Misfire
Detected

PB301 Cylinder 1 —Misfire Detected

PB3062 Cylinder 2 —Misfire Detected

PD303 Cylinder 3 —Misfire Detected

PB304- Cylinder 4 —Misfire Detected

PB305 Cylinder 5 —Misfire Detected

PB3B6 Cylinder 6 —Misfire Detected

_ P0367 Cylinder 7 —Misfire Detected

PB308 Cylinder 8 —Misfire Detected .

P8328 Ignition/Distributor Engine Speed Input
Circult Malfunction

PB321 Ignition/Distributor Engine Speed Input
Circuit Range/Performance

PB322 Ignition/Distributor Engine Speed input
Circuit No Signal

PB323 Ignition/Distributor Engine Speed Input
Circuit Intermittent

PB325 Knock Sensor 1 —Circuit Malfunction
(Bank 1 or Single Sensor)

PB326 Knock Sensor 1 —Circuit Range/Per-
formance (Bank 1 or Single Sensor)

PB327 Knock Sensor 1 —Circuit Low Input
{Bank 1 or Single Sensor) .

PB328 Knock Sensor 1 —Circuit High Input
(Bank 1 or Single Sensor}

PB32% Knock Sensor1. —Circuit Input Inter-
mittent (Bank 1 or Single Sensor)

PB3306 Knock Sensor 2 —Circuit Malfunction
(Bank 2)

P8331 Knock Sensor 2 —Circuit Range/Per-
formance (Bank 2)

P0332 Knock Sensor 2 —Circuit Low Input

(Bank 2)

PB333 Knock Sensor 2 —OCircuit High Input
(Bank 2)

P0334 Knock Sensor 2 —Circuit Input Inter-
mittent (Bank 2)

PB335 Crankshaft Position Sensor “A” Circuit
Malfunction

PB336 Crankshaft Position Sensor “A” Circuit
Range/Performance

- PO337 Crankshaft Position Sensor*A” Circuit

Low Input

PB338 Crankshaft Position Sensor “A” Circuit
High Input

P339 Crankshaft Position Sensor “A” Circuit
Intermittent

P0348 Camshaft Position Sensor Circuit Mal-
function

PB341 Camshaft Position Sensor Circuit
Range/Performance

P0342 Camshaft Position Sensor Circuit Low
Input

PB343 Camshaft Position Sensor Circuit High
Input

PO344 Camshaft Position Sensor Circuit Inter-
mittent

PB350 Ignition Coll Primary/Secondary Circuit
Malfunction

PB351 Ignition Coil "A” Primary/Secondary
Circuit Malfunction

PB352 Ignition Coil “B” Primary/Secondary
Ciruit Malfunction

P0353 Ignition Coll “C” Primary/Secondary
Circuit Malfunetion .

PB354 Ignition Coil “D” Primary/Secondary
Circuit Malfunction
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PB355 ignition Coil “E" Primary/Secondary
Circuit Malfunction

PB358 Ignition Coil *F" Primary/Secondary
Circuit Maltunction

PB357 lgnition Coil "G” Primary/Secondary
Gircuit Malfunction

PB358 Ignition Coil "H” Primary/Secondary
Circuit Matfunction

PB358 Ignition Coil 1" Primary/Secondary Cir-
cuit Malfunction

PB388 Ignition Coil “J” Primary/Secondary
Circuit Malfunction

PG361 Ignition Coil “K” Primary/Secondary
Circuit Malfunction

#8362 Ignition Coil "L” Primary/Secondary
Circuit Malfunction

PO378 Timing Reference High Resolution Sig-
nal “A” Malfunction

PB371 Timing Reference High Resolution Sig-
nal “A" Too Many Pulses

PO372 Timing Reference High Resolution Sig- '

nal “A” Too Few Pulses

PO373 Timing Reference High Resolution Sig-
nal “A” Intermittent/Erratic Pulses

P0374 Timing Reference High Resolution Sig-
nal “A” No Pulses

PO375 Timing Reference High Resolution Sig-
nal “B”Malfunction

P8376 Timing Reference Hugh Resolution Sig-
nal *B” Too Many Pulses

PO3T7 Timing Reference High Resolution Slg-
nal "B" Too Few Pulses

P8378 Timing Reference High Resolution Sig- -

nal “B” Intermittent/Erratic Puises

P0379 Timing Reference High Resolution Sig-
nal “B” No Pulses

P0385 Crankshaft Position Sensor “B™ Circuit
Malfunction

P0386 Crankshaft Position Sensor “B” Circuit
Range/Performance

PB387 Crankshaft Position Sensor “B” Circuit
Low input

PO388 Crankshaft Position Sensor “B” Circuit
High Input

P8388 Crankshaft Position Sensor “B” Circuit
Intermittent

PG4GS Exhaust Gas Recirculation Flow Mal-
function

PO4GT Exhaust Gas Recirculation Flow Insuffi-
cient Detected

P402 Exhaust Gas Recirculation Flow Exces-
sive Detected

P0483 Exhaust Gas Recirculation Circuit Mal-
function

P44 Exhaust Gas Recirculation ercust
Range/Performance

P0ADS Exhaust Gas Recirculation Sensor "A”
Circdit Low

PB486 Exhaust Gas Recirculation Sensor
Gircuit High

PO487 Exhaust Gas Recirculation Sensor “B”
Cireuit Low

P0408 Exhaust Gas Recirculation Sensor “B”
Circuit High ,

PB4186 Secondary Air Injection System Mal-
ftinction

PG411 Secondary Air Injection System Incor-
rect Flow Detecled

PO412 Secondary Air Injection System Switch-
ing Valve “A” Circuit Malfunction

PB413 Secondary Air Injection System Switch-
ing Valve "A” Circuit Open

PO414 Secondary Alr Injection System Switch-
ing Valve “A” Circuit Shorted

PO418 Secondary Alr Injection System Switch-
ing Valve “B” Circuit Malfunction

PB416 Secondary Air Injection System Switch-
ing Valve “B” Circuit Open

P8417 Secondary Air Injection System Switch-
ing Vaive “B” Circuit Shorted

P8418 Secondary Air Injection System Relay
“A” Circuit Malfunction

P3419 Secondary Air Injection System Relay
“B” Circuit Malfunction

P0428 Catalyst System Efficiency Below
Threshold (Bank 1)

PB421 Warm Up Catalyst Efficiency Below
Threshold (Bank 1)

PG422 Main Catalyst Efficiency Below Thresh-
old {Bank 1)

P0423 Heated Catalyst Efficiency Below
Threshold (Bank 1)

P08424 Heated Catalyst Temperature Below
Threshold (Bank 1)

PO438 Catalyst System Efficiency Below
Threshold (Bank 2)

PB431 Warm Up Catalyst Efficiency Below
Threshold {Bank 2)

P0432 Main Catalyst Efficiency Below Thresh-
old (Bank 2}

PO433 Healed Catalyst Efficiency Below
Threshold {Bank 2)

P0434 Heated Catalyst Temperature Below
Threshold (Bank 2)

P0440 Evaporative Emission Control System
Malfunction

P0441 Evaporative Emission Control System
Incorrect Purge Flow

PGA42 Evaporative Emission Control System
Leak Detected (Small Leak)

PO443 Evaporative Emission Control System
Purge Control Valve Circuit Malfunction

PD444 Evaporative Emission Control System
Purge Control Valve Circuit Open

P0445 Evaporative Emission Control System
Purge Contro! Valve Circuit Shorted

P0448 Evaporative Emission Conirol System
Vent Controlf Circuit ~ Malfunction

PB447 Evaporative Emission Confrol System
Vent Control Circuit Open

P0448 Evaporative Emission Control System
Vent Contro! Circuit Shorted

P0&49 Evaporative Emission Control System
Vent Valve/Solenoid Circuit Malfunction

PB450 Evaporative Emission Control System
Pressure Sensor Malfunction

PB451 Evaporative Emission Control System
Pressure Sensor Range/Performance ,

P0452 Evaporative Emission Control-System
Pressure Sensor Low input

P0453 Evaporative Emission Controf System
Pressure Sensor High Input

PO454 Evaporative Emission Controf System
Pressure Sensor Intermittent ,

PB455 Evaporative Emission Control System
Leak Detected (Gross Leak)

P0480 Fuel Level Sensor Circuit Malfunction

PB481 Fuel Level Sensor Circuit Range/Perfor-
mance

P04B2 Fuel Level Sensor Circuit Low Input

P0483 Fuel Level Sensor Circuit High Input

PO464 Fuel Level Sensor Circuit infermittent

PO485 Purge Flow Sensor Circuit Malfunction

PBAGE Purge Flow Sensor Circuit Range/Pei-
formance

P3467 Purge Flow Sensor Gircuit Low Input

PO4ES Purge Flow Sensor Gircuit High Input

PO463 Purge Flow Sensor Circuit Intermitient

PO488 Cooling Fan 1 Control Circuit Malfunc-
tion

PG4BT Cooling Fan 2 Control Circuit Malfunction

P@482 Cooling Fan 3 Control Circuit Malfunc-
tion

PG483 Cooling Fan Rationality Check Malfunc-
tion

PB484 Cooling Fan Circuit Over Current

PO485 Cooling Fan Power/Ground Circuit Mal-
function

PB50E Vehicle Speed Sensor Malfunction

PG5a1 Vehicle Speed Sensor Range/Perfor-
mance

PO5E2Z Vehicle Speed Sensor Circuit Low Input

P0503 - Vehicle Speed Sensor
intermittent/Erratic/High

PO585 Idle Control System Malfunction

P0586 |dle Control System RPM Lower Than
Expected

P0587 |dle Control System RPM Higher Than
Expected

PG518¢ Closed Throttle Position Switch Mal-
function

P05386 A/C Refrigerant Pressure Sensor Circuif
Malfunction

P0531 A/C Refrigerant Pressure Sensor Circuit
Range/Performance

PB532 A/C Refrigerant Pressure Sensor Gircuit
Low nput

PB533 A/C Refrigerant Pressure Sensor Circult
High Input

PE534 A/C Refrigerant Charge Loss

PE550 Power Steering Pressure Sensor Circuit
Malfunction

Pg551 Power Steering Pressure Sensor Circuit -
Range/Performance

PO552 Power Stesring Pressure Sensor Circuit
Low Input

POBB3 Power Steering Pressure Sensor Gircuit
High Input

PO554 Power Steering Pressure Sensor Gircuit
intermittent

PO560 System Voltage Malfunction

PO561 System Voltage Unstable

PB582 System Voltage Low

PB583 System Voltage High

POG85 Cruise Control On Signal Malfunction

PE568 Cruise Contro! Off Signal Malfunction
- PG567 Cruise Control Resume Signal Malfunc-
tion

P0588 Cruise Controf Set Signdl Malfunction

P858¢ Cruise Control Coast Signal Malfunc-
tion

POG70 Cruise Control Accel Signal Malfunction

PB571 Cruise Control/Brake Switch “A” Circuit
Malfunction

PA572 Cruise Control/Brake Switch “A” Circutt
Low

PB573 Cruise Control/Brake Switch “A” Gircuit
High

PO574 Through PES80 Reserved for Cruiss
Codes
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POBDS Serial Communication Link Malfunction

PBEGT Internal Control Module Memory Check
Sum Error

PBBE2  Control Module Programming Error

POBE3 Internal Control Module Keep Alive
Memory (KAM) Error

PBBO4. Internal Control Module Random
Access Memory (RAM) Error ‘

PBBS5 Internal Control Module Read Only
Memory (ROM) Error

PO806 PCM Processor Fault

PBEDS Control Module VSS Output "A” Mal-
function

PBBBS Control Module VSS Output “B" Mal-
function

PBB26 Generator Control Gircuit Malfunction

P0621 Generator Lamp "L” Control Circuit
Malfunction

PB622 Generator Field “F” Control Circuit Mal-
function

POS56 Malfunction Indicator Lamp (MIL) Con-
trol Circuit Malfunction

P8G54 Engine RPM Output Circuit Malfunction -

PG655 Engine Hot Lamp Output Contro! Circuit
Malfunction -

PEB5S . Fuel Level Output Circuit Malfunction

PB780 Transmission Control System Malfunc-
tion

PO781 Transmission Control System
Range/Performance

PE782 Transmission Control System Electrical

PG703 Torque Converter/Brake Switch “B” Cir-
cuit Malfunction

PG784 Clutch Switch.input Gircuit Malfunction
) PO785 Transmission Range Sensor Circuit
- Malfunction (PRNDL Input)

PE786 Transmission Range Sensor Gircuit
Range/Performance

PB787 Transmission Range Sensor Gircuit Low
input

PE788 Transmission Range Sensor Circuit
High Input

PE708 Transmission Range Sensor Circuit
intermittent

PE710 Transmission Fluid Temperature Sensor
Circuit Malfunction

P@711 Transmission Fluid Temperature Sensor
Circuit Range/Performance

PG712 Transmission Fluid Temperature Sensor
Circuit Low Input

PB713 Transmission Fluid Temperature Sensor
Circuit High Input

PE714 Transmission Fluid Temperature Sensor
Circuit Infermittent

PE715 Input/Turbine Speed Sensor Circuit
Malfunction

PO7T16 Input/Turbine Speed Sensor Circuit
Range/Performance

POT17 Input/Turbine Speed Sensor Circuit No
Signal

PG718 Input/Turbine Speed Sensor Circuit
Intermittent

PB718 Torque Converter/Brake Switch “B” Cir-
cuit Low

PE728 Output Speed Sensor Circuit Malfunc-
tion

P8721 Output Speed Sensor Circuit
Range/Performance

PB722 Output Speed Sensor Circuit No Signal

P0723 Output Speed Sensor Circuit intermit-
tent

PB724 Torque Converter/Brake Switch “B” Gir-
cuit High

PO725 Engine Speed Input Circuit Malfunction

PB728 Engine Speed Input Circuit Range/Per-
formance

PO727 Engine Speed Input Circuit No Signal

PB728 Engine Speed input Circuit Intermittent

PO738 Incorrect Gear Ratio

PG731 Gear 1 Incorrect Ratio

P0732 Gear 2 Incorrect Ratio

PO733 Gear 3 Incorrect Ratio

PB734 Gear 4 Incorrect Ratio

PB735 Gear 5 Incorrect Ratio

PO736 Reverse Incorrect Ratio

PB748 Torque Converter Clutch Circuit Mal-
function

PO741 Torque Converter Cluich Circult Perfor-
mance or Stuck Off

PG742 Torque Converter Clutch Circuit Stuck On

PO743 Torque Converter Clutch Circuit Electrical

PB744 Torque Converter Clutch Circuit Inter-
mittent

P@745 Pressure Control Solenoid Malfunction

PE748 Pressure Control Solenoid Performance
or Stuck Off

PO747 Pressure Control Solenoid Stuck On

PO748 Pressure Control Solenoid Electrical

PO748 Pressure Control Solenoid Intermittent

PO758 Shift Solenoid “A” Malfunction

PR751 Shift Solenoid “A” Performance or
Stuck Off

PG752 Shift Solenoid "A” Stuck On

PG753 Shift Solenoid “A” Electrical

PG754 Shift Solenoid “A” Intermittent

PG755 Shift Solenoid “B” Malfunction

PE756 Shift Solenoid “B” Performance or
Stuck Oit

PB757 Shift Solenoid "B” Stuck On

PO758 Shift Solenoid “B” Electrical

P0758 Shift Solencid “B” Intermittent

PG760 Shift Sotenoid “C” Malfunction

PB781 Shift Solenoid “C” Performance Or
Stuck Oft

P0762 Shift Solenoid “C” Stuck On

PO763 Shift Solenoid “C” Electrical

PO764 Shift Solenoid “C” Intermittent

PG785 Shift Solenoid “D” Malfunction

PB766 Shift Solenoid “D”-Performance Or
Stuck Oft

PO767 Shift Solenoid “D” Stuck On

PG768 Shift Solenoid “D” Electrical

PO769 Shift Solenoid “D” Intermittent

PO778 Shift Solenoid “E” Malfunction

PO771 Shift Solenoid “E” Performance Or
Stuck Oft

PG772 Shift Solenoid “E” Stuck On

PO773 Shift Solenoid “E” Electrical

PG774 Shift Solenoid “E” Intermittent

PG786 Shift Malfunction

PG781 1 -2 Shift Maliunction

PG782 2 -3 Shift Malfunction

P0783 3 —4 Shift Malfunction

PG784 4 -5 Shift Malfunction

PG785 Shift/Timing Solenoid Malfunction

PB786 Shift/Timing Solenoid Range/Perfor-
mance '

PO787 Shif/Timing Solenoid Low

PO788 Shift/Timing Solenoid High

PO789 Shift/Timing Solenoid Intermittent

PB798 Normal/Performance Switch Circuit
Malfunction

PB801 Reverss Inhibit Conirol Circuit Malfunc-
tion

PO8O3 1-4 Upshift (Skip Shift) Solencid Con-
trot Circuit Malfunction

PB804 1-4 Upshift (Skip Shift) Lamp Control
Circuit Malfunction

P1068 OBD 1l Monitor Testing Not Complete
More Driving Required

P1881 Key On Engine Running (KOER) Self-
Test Not Able To Complete, KOER Aborted

P1108 Mass Air Flow (MAF) Sensor Intermit-
tent

P1101 Mass Air Flow (MAF) Sensor Qut Of
Self-Test Range

P1111 System Pass 49 State

P1912 Intake Air Temperature (IAT) Sensor
Intermittent ,

P1116 Engine Coolant Temperature (ECT) Sen-
sor Out Of Self-Test Range

P1117 Engine Coolant Temperature (ECT) Sen-
sor intermittent

P1126 Throttle Position (TP) Sensor Out of
Range (Low)

P1121 Throttle Position (TP} Sensor Incensis-
tent With MAF Sensor

P1124 Throttle Position (TP) Sensor Out Of
Self-Test Range

P1125 Throttle Position (TP) Sensor Circuit
Intermittent

P1127 Exhaust Not Warm Enough Down-
stream Heated Oxygen Sensors (HO 2 S) Not Tested

P1128 Upstream Heated Oxygen Sensors (HO 2
S) Swapped From Bank To Bank

P1128 Downstream Heated Oxygen Sensors
{HO2 S) Swapped From Bank To Bank

P1138 Lack Of Upstream Heated Oxygen Sen-
sor {HO 2 S 11) Switch, Adaptive Fuel At Limit
(Bank #1)

P1131 Lack Of Upstream Heated Oxygen Sen-
sor (HO 2 S 11) Switch, Sensor Indicates Lean
(Bank #1)

P1132 Lack Of Upstream Heated Oxygen Sen-
sor (HO 2 S 11) Switch, Sensor {ndicates Rich
(Bank#t) -

P1137 Lack Of Downstream Heated Oxygen
Sensor {HO 2 S 12) Switch, Sensor Indicates Lean
(Bank#t)

P1138 Lack Of Downstream Heated Oxygen
Sensor (HO 2 S 12) Switch, Sensor Indicates Rich
(Bank#1)

P1150 Lack Of Upstream Heated Oxygen Sen-
sor {HO 2 S 21) Switch, Adaptive Fuel At Limit
{Bank #2)

P1151 Lack Of Upstream Heated Oxygen Sen-
sor (HO 2 S 21) Switch, Sensor Indicates Lean
(Bank#2)

P1152 Lack Of Upstream Heated Oxygen Sen-
sor (HO 2 S 21) Switch, Sensor Indicates Rich
{Bank #2)

P1157 Lack Of Downstream Heated Oxygen
Sensor (HO 2 S 22) Switch, Sensor Indicates Lean
(Bank #2)

21158 Lack Of Downstream Heated Oxygen
Sensor {HO 2 S 22) Switch, Sensor Indicates Rich
(Bank#2)

P1169 (HO 2 S 12) Signal Remained
Unchanged For More Than 20 Seconds After
Closed Loop

P1178 (HO 2 S 11) Signal Remained
Unchanged For More Than 20 Seconds After
Closed Loop
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P1173 Feedback A/F Mixture Control (HO 2 S
21) Signal Rernained Unchanged For More Than 20
Seconds After Glosed Loop

P1195 Barometric (BARO) Pressure Sensor
Circuit Malfunction (Signal Is From EGR Boost
Sensor)

P1196 Starter Switch Circuit Malfunction

P1218 Cylinder Identification {CID) Stuck High

P1219 Cylinder Identification (CID) Stuck Low

P1228 Series Throttle Gontrol Malfunction
{Traction Control System)

P1224 Throttle Position Sensor “B" (TP-B) Out
0f Self-Test Range (Traction Control System)

P1238¢ Fuel Pump Low Speed Malfunction

1231 Fuel Pump Secondary Circuit Low With
High Speed Pump On

P1232 Low Speed Fuel Pump Primary Circuit
Malfunction

P1233 Fuel Pump Driver Module Off-line (MiL
DTC)

P1234 Fuel Pump Driver Module Disabled Or
Off-line (No MIL} :

P1235 Fuel Pump Control Out Of Range (MIL
DTC)

P1236 Fuse! Pump Control Qut Of Range (No
MIL)

P1237 Fuel Pump Secondary Circuit Malfunc- -

tion (Mil. DTC)

P1238 Fuel Pump Secondary Circuit Malfunc-
tion (No DMIL)

#1288 THEFT Detected —Engine Disabled

P1261 High To Low Side Short —Cylinder #1
{Indicates Low side Circuit Is Shorted To B+ Or To
The High Side Between The IDM And The Injector)

P1262 High To Low Side Short —Cylinder #2
(Indicates Low side Circuit Is Shorted To B+ Or To
The High Side Between The IDM And The Injector)

P1263 High To Low Side Short —Cylinder #3
{Indicates Low side Circuit Is Shorted To B+ Or To
The High Side Between The IDM And The injector)

P1264 High To Low Side Short —Cylinder #4
{Indicates Low side Gircuit is Shorted To B+ Or To .
The High Side Between The IDM And The Injector)

P1265 High To Low Side Short —Cylinder #5
{Indicates Low side Circuit Is Shorted To B+ Or To
The High Side Between The IDM And The Injector)

P1266 High To Low Side Short —Cylinder #6
(indicates Low side Circuit Is Shorted To B+ Or To
The High Side Between The IDM And The Injector)

P1267 High To Low Side Short —Cylinder #7
{Indicates Low side Circuit Is Shorted To B+ Or To
The High Side Between The IDM And The Injector)

P1268 High To Low Side Short —Cylinder

~#8 (indicates Low side Circuit Is Shorted To B+
Or To The High Side Between The IDM And The
Injector)

P1278 Engine RPM Or Vehicle Speed Limiter
Reachied

P1271 High To Low Side Open —Cylinder #1
{Indicates A High To Low Side Open Between The
Injector And The IDM)

P1272 High To Low Side Open —Cylinder #2
{Indicates A High To Low Side Open Between The
Injector And The IDIM)

P1273 High To Low Side Open —Cylinder #3

. (Indicates A High To Low Side Open Between The
Injector And The IDM)

P1274 High To Low Side Open —Cylinder #4
{Indicates A High To Low Side Open Betwesn The
Injector And The IDM)

P1278 High To Low Side Open —Cylinder #5

(Indicates A High To Low Side Open Betwesn The
Injector And The IDM) '

P1278 High To Low Side Open —Cylinder #6
{Indicates A High To Low Side Open Between The
Injector And The IDM)

P1277 High To Low Side Open —Cylinder #7
{Indicates A High To Low Side Open Between The
Injector And The IDM) .

P1278 High To Low Side Open —Cylinder #8
{Indicates A High To Low Side Open Between The
injector And The IDM)

P1285 Cylinder Head Temperature (CHT) Over
Temperature Sensed

P1288 Cylinder Head Temperature {CHT) Sen-
sor Out Of Self-Test Range

P1288 Cylinder Head Temperature (CHT) Sen-
sor Circuit Low Input

#1298 Cylinder Head Temperature (CHT) Sen-
sor Circuit High Input

P1288 Engine Over Temperature Condition

P1306% Misfire Detection Monitor Is Not
Enabled ~

P1320 Distributor Signal Interrupt

#1336 Crankshaft Position Sensor (Gear)

P1345 No Camshatt Position Sensor Signal

#1351 Ignition Diagnostic Monitor (IDM) Cir-
cuit Input Malfunction -

P1381 Indicates ignition System Malfunction

P1352 Indicates Ignition System Malfunction

P1353 Indicates Ignition System Malfunction

P1354 Indicates Ignition System Malfunction

P1388 Indicates Ignition Systern Malfunction

P1356 PIPs Occurred While IDM Pulse width
Indicates Engine Not Turning

P1387 Ignition Diagnostic Monitor (IDM) Puise
width Not Defined

P1358 Ignition Diagnostic Monitor (IDM) Sig-
nal Qut Of Self-Test Range

P1359 Spark Output Circuit Malfunction

P1364 Spark Output Circuit Malfunction

P1388 Octane Adjust (OCT ADJ) Out Of Self-
Test Rangs .

P1397 System Voltage Out Of Self Test Range

P1400 Differential Pressure Feedback EGR
{DPFE} Sensor Circuit Low Voltage Detected

P1481 Differential Pressure Feedback EGR
(DPFEY Sensor Circuit High Voltage Detscted/EGR
Temperature Sensor

P1482 EGR Valve Position Sensor Open Or
Short

P1483 Differential Pressure Fesdback EGR
(DPFE) Sensor Hoses Reversed

P1485 Differential Pressure Feedback EGR
(DPFE) Sensor Upstream Hose Off Or Plugged

P1486 Differential Pressure Feedback EGR
(DPFE) Sensor Downstream Hose Off Or Piugged

P1487 Exhaust Gas Recirculation (EGR) No
Flow Detected (Valve Stuck Closed Or Inoperative)

P1408 Exhaust Gas Recirculation (EGR) Flow
Qut Of Self-Test Range

P1489 Electronic Vacuum Regulator (EVR)
Control Circuit Malfunction

P1416 Check That Fusl Pressure Regulator
Control Solenoid And The EGR Check Solenoid
Connectors Are Not Swapped

P1411 Secondary Air Injection System Incor-
rect Downstream Flow Detected

P1413 Secondary Air Injection System Monitor
Circuit Low Voltage

P1414 Secondary Air Injection System Monitor
Circuit High Voltage

P1442 Evaporative Emission Control System
Small Leak Detected

P1443 Lvaporative Emission Control System
—Vacuum System, Purge Contro! Solenoid Or
Purge Contro! Valve Malfunction

P1444 Purge Flow Sensor (PFS) Circuit Low
Input -
P1448 Purge Flow Sensor (PFS) Circuit High
input ’

P1448 Evaporative Emission Control System
Unable To Hold Vacuum ‘

P1450 Unable To Bleed Up Fuel Tank Vacuum

P1485 Evaporative Emission Control System
Coniro! Leak Detected (Gross Leak)

P1460 Wide Open Throttle Air Conditioning
Cut-0#f Circuit Malfunction

P1461 Air Conditioning Pressure {ACP) Sensor
Circuit Low Input

P1482 Air Conditioning Pressure (ACP) Sensor
Circuit High Input

#1483 Air Conditioning Pressure (AGP) Sensor
Insufficient Pressure Change

P1484 Air Conditioning (A/C) Demand Out Of
Self-Test Range/A/C On During KOER Or CCT Test

#1469 Low Air Conditioning Cycling Period

P1473 Fan Secondary High, With Fan(s) Off

P1474 Low Fan Control Primary Circuit Mal-
function

P1479 High Fan Control Primary Circuit Mal-
function

P1488 Fan Secondary Low, With Low Fan On

P1481 Fan Secondary Low, With High Fan On

P1483 Power To Fan Circuit Over current

P1484 Open Power/Ground To Variable Load
Control Module (VLCM)

P1485 EGR Control Solenoid Open Or Short

P1486 EGR Vent Solenoid Open Or Short

P1487 EGR Boost Check Solenoid Open Or
Short .

P188C Vehicle Speed Sensor (VSS) Circuit
Intermittent

P1881 Vehicle Speed Sensor (VSS) Out Of
Self-Test Range/Vehicle Moved During Test

P1502 Invalid Self Test —Auxiliary Powertrain
Control Module (APCM) Functioning

P1504 1dle Air Control (AC) Circuit Malfune-
tion '

P15G5 Idle Air Control (IAC) System At Adap-
tive Clip

P1586 Idle Air Control (IAC) Overspeed Error

P1507 ldie Air Control (IAC) Underspesd Error

P1812 Intake Manifold Runner Control (IMRC)
Malfunction (Bank#1 Stuck Closed)

P1513 Intake Manifold Runner Control (IMRC)
Malfunction {Bank#2 Stuck Closed)

P1518 Intake Manifold Runner Control IMRC)
Input Error (Bank #1)

P1517 Intake Manifold Runner Control (IMRC)

- Input Error (Bank #2)

P1518 Intake Manifold Runner Control (IMRC)
Malfunction (Stuck Open) :
P1519 Intake Manifold Runner Controf (IMRC)
Malfunction (Stuck Glosed)

P1528 Intake Manifold Runner Controf (IMRC)
Circuit Mafunction

P1821 Variable Resonance Induction System
{VRIS) Solenoid #1 Open Or Short

P1822 Variable Resonance Induction System
{VRIS) Solenoid#2 Open Or Short

P1523 High Speed Inlet Air (HSIA) Solencid
Open Or Short
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P1538 Air Condition (A/C) Clutch Circuit Mal-
function
P1831 invalid Test —Accelerator Pedal Move-
ment
P1536 Parking Brake Applied Failure
P1537 Intake Manifold Runner Control (IMRC)
Malfunction (Bank#1 Stuck Open)
P1538 Intake Manifold Runner Controf (IMRC)
Malfunction (Bank#2 Stuck Open)
P153% Power To Air Condition {A/C) Cluich
Circuit Overcurrent
P1548 Problem In Intake Manifold Tuning
{IMT) Valve System .
P1550 Power Stesring Pressure (PSP) Sensor
QOut Of Self-Test Range
P1881 Serial Communication Error
P1665 Powertrain Control Module (PCM) —
Keep Alive Memory (KAM) Test Error
P16068 PCM Internal Circuit Malfunction
P1608 PCM Internal Circuit Malfunction (2.5L
Only) ‘
P1625 B+ Supply To Variable Load Control
Module (VLCM) Fan Circuit Malfunction
P1826 B+ Supply To Variable Load Control
Module (VLCM) Air Conditioning (A/C) Circuit
P1680 Power Steering Pressure (PSP} Switch
Qut Of Self-Test Range
P1851. Power Steering Pressure (PSP) Switch
Input Malfunction
P1668 Output Circuit Check Signal High
#1861 Output Circuit Check Signal Low
P1663 Fuel Delivery Command Signal (FDCS)
Circuit Failure
P1867 Cylinder Identification (CID) Circuit
. Failure ’
P1668 PCM —IDM Diagnostic Communica-
tion Error
P1670 EF Feedback Signal Not Detected
P1781 Reverse Engagement Error
P1763 Brake On/Off (BOO) Switch Out Of Seff-
Test Range
P1784 Digital Transmission Range (TR) Sensor
Failed To Transition State

P1705 Transmission Range (TR) Sensor Out Of
Self-Test Range

P1765 Park Neutral Position (PNP) Problem

P1786 High Vehicle Speed In Park

P1708 Park Or Neutral Position (PNP) Switch
Qut Of Sel-Test Range

P1711 Transmission Fluid Temperature (TFT)
Sensor Out Of Self-Test Range ‘

P1714 Shift Solenoid "A™ Inductive Signature
Malfunction

P1715 Shift Solenoid “B" Inductive Signature
Malfunction

P1716 Transmission Malfunction

P1717 Transmission Malfunction

P1719 Transmission Malfunction

P1728 Vehicle Speed Sensor (VSS) Circuit
Malfunction :

21727 Coast Clutch Solenoid Inductive Signa-
ture Malfunction

P1728 Transmission Slip Error —Converter
Clutch Failed

P1731 Improper 1 -2 Shift

P1732 Improper 2 -3 Shift

P1733 improper 3 -4 Shift

-P1734 Improper 4 -5 Shift

P1748 Torque Converter Clutch (TCC) Induc-
tive Signature Malfunction

P1741 Torque Converter Clutch (TCC) Control
Error :

P1742 Torque Converter Clutch (TCC) Sole-
noid Failed On (Turns On MIL)

P1743 Torque Converter Clutch (TCC) Sole-
noid Failed On (Turns On TCIL)

P1744 Torque Converter Clutch (TCC) System
Mechanically Stuck In Off Position

P1746 Flectronic Pressure Control (EPC) Sole-
noid Open Circuit {Low Input)

“ P1747 Electronic Pressure Control (EPC) Sole-

noid Short Circuit (High Input) :

P1748 Flectronic Pressure Control (EPC) Mal-
function

P1749 Electronic Pressure Control (EPC) Sole-
noid Failed Low

P1751 Shift Solenoid#1 (SS1) Performance

P17584 Coast Clutch Solenoid (CCS) Circuit
Malfunction

P17586 Shift Solencid#2 (S52) Performance

P1788 Overrun Clutch SN
" P1781 Shift Solenoid #(SS2) Performance

P1782 Transmission Malfunction

P1765 3 -2 Timing Solenoid Malfunction (2.5L
Only)

P1779 TCIL Circuit Malfunction

P1788 Transmission Control Switch (TCS) Cir-
cuit Out Of Self-Test Range

P1783 Transmission Over Temperature Condi-
tion

21784 Transmission Malfunction

P1785 Transmission Malfunction

P1786 Transmission Malfunction

P1787 Transmission Malfunction

P1788 3 -2 Timing/Coast Clutch Solenoid (3
-2/CCS) Circuit Open

P1789 3 -2 Timing/Coast Clutch Solenoid (3
-2/CC8) Gircuit Shorted

P1792 idle (1DL) Switch (Closed Throttle Posi-
tion Switch) Malfunction

P1784 Loss Of Battery Voltage Input

P1787 Neutral Switch Circuit Malfunction

P1986 Cooling Fan

U621 SCP Indicating The Lack Of Air Condi-
tioning (A/C) Clutch Status Response

B1839 Vehicle Speed Signal (VSS) Missing Or
Incorract

U181 Brake Switch Signal Missing Or Incor-
rect

U1873 SCP indicating The Lack Of Engine
Coolant Fan Status Response

U131 SCP indicating The Lack Of Fue! Pump
Status Response '

11135 SCP Indicating The Ignition Switch Sig-
nal Missing Or Incorrect

11256 SCP indicating A Communications
Error

11451 Lack Of Response From Passive Anti-
Theft System (PATS) Module —Engine Disabled

Following are vacuum diagrams for most of the
engine and emissions package combinations cov-
ered by this manual. Because vacuum circuits will
vary based on various engine and vehicle options,
always refer first to the vehicle emission conirol

information label, if present. Should the labe! be

. missing, or should vehicle be equipped with a dif-
ferent engine from the vehicle’s original equipment,
refer to the diagrams below for the same or similar
configuration.

If you wish to obtain a replacement emissions
label, most manufacturers make the labels available
for purchase. The labels can usually be ordered
from a local dealer.



DRIVEABILITY AND El

ISSIONS

CONTROLS

MANIFOLD

FITTING

VACUUM
DISTRIBUTION
S/ BLOCK

BLACK

MANIFOLD
FITTING
ENQINE

Fig. 83 1988-1990 Continental typieal vacuum diagram—3.8L
engine

SPEED
CONTROL
VACUUM
RESERVOIR

93144V39

MANIFOLD
FITTING

BLACK

VACUUM_
DISTRIBUTION
jBLoCK

ENGINE

£ 17 ™1 PRNDL SWITCH
i | SHOWN IN PARK
§ PASSES VACUUM IN

""’ﬁ _ 4 REVERSE OR ANY
FORWARD POSITION

LGHT
BLUE

FROM SPEED
CONTROL

} AIR PUMP
{ (BELT DRIVEN
] ACCESSORY)

93144V30

Fig. 84 19881990 Mark VI typical vacuum diagram—35.0L engine

VYACUUM MANIFOLD

SPEED
CONTROL
SERVO

INTAKE
MANIFOLD
FITTING

CHECK VA

LVE

VACUUM

\ vacuum
BRAKE
BOOSTER

YACTUYUM
DUMP
VALVE
VENTS TO
ATMOSPHERE
WHEN BRAKE
PEDAL IS
DEPRESSED

RESERVOIR |/

GEZTETZT

VACUUM

| BACKUP

LAMP,
SWITCIH
CLOSED WITH
SHIFY LEVER
IN DRIVE

93144v31

Fig. 88 1988-1990 Town Gar typical vacuum diagram—35.0L engine (1 of 2)




LITY AND EMISSIONS CONTROLS

C TEMPERATURE CONTROL SERVO

N-CAR AR

AlR

ATC

TEMPERATURE

VACUUN DIVERTER
VALVE

PASSES VACUUM WITH ATC
TEMPERATURE CONTROL SERVO
IN MAXIMUM COOLING POSITION

PURPLE

SENSOR

Ve CONTROLS VACUUM

] APPLIED TO ATC
TEMPERATURE
é CONTROL SERVO

TURQUOISE

RED

DEFROST
DOOR
VACUUM
MOTOR

Fig. 86 19881990 Town Car lypical vacuum diagram—=.0L engine (2 of 2)

ORANGE

ORANGE

PARTIAL
PANEL
DOOR
§ VACUUM

MOTOR

LEANEL U HEALO j CANEL - WO PANEL. JLHH.O . Ao :
PO L Y N =N RG0! y = O 1 FLOOR
VENT e YN % ,O\ " ikieis ~
) O X X : OLmx SEVENT O feR ¥
7 \ / : \ [ \
OFF T °
\
_ DEFAOST
Feces

aTC
THERMAL
BLOWER
LOCKOUT
BWITCH
PASSES
VACUUM
WITH
COOLANT
TEMPER~

COOLANT ATURE
FLOW BELOW

e 20°F

TEMPERATURE
CONTROL
LEVER

{FUNCTION CONTROU
COMNNECTION BLOCK)

{HAfINE 55 VACURIM

CONNECHON BLOCK)

CUTSIDE-
RECIRCULATE
DOOR
VAGUUM
MOTOR

9314432

CHECK VALVE

VACUUM MANIFOLD

CHECK
VALVE/TEE

] INTAKE
| MANIFOLD
EITTING VACUUM
RESERVOIR
#2

Fig. 87 1991 Town Car typlcal vasuum diagram-—£.5L engine (1 0f 2)

BOOSTER

VACUUM

CHECK

~§ PARK BRAKE

| SHIFT LEVER
| 1N DRIVE

ATMOSPHERE
WHEN BRAKE
PEDAL 13
DEPRESSED

9314433




VEABILITY AND EMISSIONS CONTROLS

7 VACUUM
RESERVOIR
7

are
THERMAL
BLOWER
L[GEKoUT
SWITCH
PASSES
VACUUM
WITH
COOLANT
COOLANT TEMPER-
FLOW  aATURE
BELOW
120°F
NORRM A/ | | vENT] | _NORM A/C VENT AN VENT
MAX O RLooR &%K b =0~ roon FLOGR MAXAK;O"’ ©.%4 rLoch
g : ; DEF/
e e et
. O FR b
DEFRQST OFF DEFROST DEFROST  OFfF DEFROST
———————————————————————————————————————— FCCB
TINCTION CONTROL
YELLOW BLUE WHITE CONNECTION BLOCK)
_____________________________ HVCB
: (HARNESS VACUUM
BLUE WHITE CONNECTION BLOCK)
PANEL OUTSIDE-
DOGOR RECIRCULATE
VACUUM DOOR
MOTOR VACUUM
MOTOR
93144V34

Fig. 85 1891 Town Gar ypical vacuum diagram—4.6L enging (2 of 2)

MANIFOLD
FITTING
VACUUM
DISTRIBUTION FROM SPEED
BLOCK CONTYROL SERVO
ENGINE
H "'"; PRNDL SWITCH
SHOWN N PARK 7
§ § PASSES VACUUM iN '(é\églﬁ-%qgvqu
s “"’ﬁ <o 4 REVERSE OR ANY ACCESSORY)
FORWARD POSITION
LIGHT
BLUE
93144v40

Fig. 89 1991 Mark Vil typleal vacsum diagiam—3,0L suging

MANIFOLD
FITTING

MANIFOLD
FITTING
ENGINE

VACUUM
DISTRIBUTION
BLOCK
SPEED
CONTROL
VACUUM
RESERVOIf
SPEED.
CONTROL
SEAVS
DUMP VALYE
ON BRAKE
PEDAL SUPPORT
93144V35

Fig. 50 1992 Centinental typical vacuum diagram—3.8L engine




IVEABILITY AND E

ISSIONS CONTROLS

CHECK VALVE

VACUUM MANIFOLD

v VACUUM
BRAKE
BOOSTER

INTAKE
MANIFOLD
FITTING

Fig. 81 1992 Town Cav iypical vasuum diagram—a4.6L engine (1 of 2}

T PARK BRAKE

i sWiCH

SHIFT LEVER
N DRIVE

PARK
BRAKE
RELEASE
MOTOR

9314436

AIC
VACUUM
RESERVOIR

HvCR

BLACK

COOLANT
FLOW

MoRw VENT

7 .
‘_‘ ccr”‘_O“ 4 FLOOR
7 A \C( pee)
OEFL. s ‘ e 3 - : £ G LR
O FiR o8 : — b
BEFROST N DEFROST, DEFROST  OFF" -/%¢ DEFROST
FCCB
(FUNCTION CONTROL
YELLOW CONNECTION BLOCK}
HVYC8

Fig. 92 1992 Town Car typical vacuum diagram—4.6L engine (2 6f 2}

{HARNESS VACUUM

BOOR

CUTSIDE-
RECIRCULATE

VACUUM
MOTOR

CONNECTION BLOCK)

ATC
THERMAL
BLOWER
LGCKoUT
SWITCH
PASSES
VACUUM
WITH
COOLANT
TEMPER-
ATURE
BELOW
120°F

93144V37




TROLS

SSIONS CO

DRIVEABILITY AND E

VACUUM
MAMIFOLD DISTRIBUTION
FITTING BLOCK

FROM SPEED
CONTROL SERVO

ENGINE

LT PRNDL

EROWN IN PARK
Y AIR PUMP
PASSES VACUUM IN (BELT DRIVEN
ACCESSORY)

§

i

| REVERSE OR ANY

| FORWARD POSITION
o

—

LIGHT | |
BLUE

PARK
BRAKE
RELEABE

9314438

Fig. 93 1992 Mark Vi typical vacuum dizgram—35.8L engine

CHECK VALVE

VACUUM MANIFOLD

VACUUM
BRAKE
BOCSTER

] PARI BRAKE
swircH
| CLosED WITH

PARK

! RELEASE
MOTOR

INTAKE

| MANIFOLD O :
FITTING ;
AN

93144v01

Fig. 84 1958 Town Car typical vacuum diagram-—4.61 engine (1 0f 2)




DRIVEABILITY AND E

ISSIONS CONTROLS

1 AIC
VACUUM
{ RESERVOIR

COOLANT
FLOW

DEFROST |

FCCB
{FUNCTION CONTROL
CONNECTION BLOCK)

YELLOW

_________________ HVCB
(HARNESS VACUUM
CONNECTION BLOCK}

OUYSIDE-
RECIRCULATE
DOOR
VACUUM
MOTOR

DEFROST
DOOR
VACUUM
MOTOR

ATC
THERMAL
BLOWER
{L.OCKOUT
SWITCH
PASSES
VACUUM
WITH
COOLANT
TEMPER-
ATURE
BELOW
120°F

93144y02

MANIFOLD
FITTING
ENGINE

PEDAL SUPPORY

9314403

Fig. 96 1993 Continental typical vacuum diagram-—3.8L engine




ILITY AND EMISSIONS CONTROLS

CHECK
VALVE

VACUUM
RESERVOIR

CANISTER

] CAMISTER
! INTAKE ]

¥ MANIFOLD
FITTING

vACUUM
BRAKE
BO0STER

ELECTRONIC
ENGINE
CONTROL

9314404

Fig. 87 1993 Mark Vil typical vacuum diagram-—4.6L engine (1 0f 2)

{FUNCTION CONTROL
CONNECTION BLOCK)

nves
{HARNESS VACUUM
CONNECTION BLOCK}

OUTSIDE.
RECIRCULATE
DOoR

93144V05

Fig. 98 1993 Mark ViU typical vasuum diagram—4.5L engine (2 of 2)




DRIVEABILITY AND E

CHECK VALVE

ISSIONS CONTROLS

VACUUM MANIFOLD

Y vAcuum
BRAKE
j BOOSIER

RED 4

WITCH
§ CLOSED WITH
B SHIFT LEVER
§ IN DRIVE

] INTAKE s
| MANIFOLD
FITHNG

CAN
9314406

Fig. 86 1994 Town Car typical vacuum diagram—a.6L engine {10f2)

AIC
VACUUM
RESERVOIR
s
8
“ VENT
‘O\FLOOH FLOOR
q peF | Q e qQ UEP
FLR b DEF FLR FLR
FLR
DEFADST  OFF DEFROST BEFROST DEFROST
———————————————————— £cce
{FUNCTION CONTROL.

YELLOW CONNECTION BLOCK}

e e o e o i e i s e e o o o s e i . e e e i o HVCB
iq (HARNESS VACUUM
CONNECTION BLOCK}

93144V07

Fig. 100 1994 Town Car iypieal vacuum dlagram—4.6L engine {2012)



DRIVEABILITY AND E

ISSIONS CONTROLS

MANMIFOLD
FITTING

MANIFOLD
FITTING
ENGINE

.| RESERVOIR

93144v08
Fig. 161 1994 Continental typical vacuum diagram—3.5L engine

CHECK
YALVE

Sy VACUUM
J RESERVOIR

' | INTAKE

MANIFOLD
SFATTING

THROTTLE
BODY
FITTING

CANISTER

ELECTRONIC
ENGINE
CONTROL

93144V09

Flg. 102 1994 Mark Vill typical vacuum diagram—4.6L engine {1 of 3)




ISSIONS CONTROLS

DRIVEABILITY AND E

AIC
CONTROL
M- ﬂ : HEAD
=0 FLOOR :
bar
> FLA-DEF F
b .
DEFROST DEFROST
——————————— FCeB
{FUNCTION CONTROL
YELLOW CONNECTION BLOCK}
HVCB
{HARNESS YACUUM
CONNECTION BLOCK)
OUTSIDE-
. RECIRCULATE
DOOR
vaCUUM
JoToR
: 9314410
Fig. 103 1994 Bark Vill typical vacuum diagram—d.6L engine {2613}
INTAKE
MANIFOLD
RUNNER
CONTROL
(IMRC)
SOLENOID
EGR ELECTRONIC
VACL ENGINE
VACUUM
SOLENGID CONTROLS
BLECTROMIC
ENGINE
CONTROLS
GN
| INTAKE AIGHT
| MANIFOLD WEe
i FITYING VACUUM
N ACTUATOR ACTURTOR

93144v11

Fig. 104 1984 Mark VIl typleal vacuum diagram—_.6L engine (3 of 3)




DREVEABELEW AND E

ISSIONS CONTROLS

] PABK BRAKE
SWITCH
CLOSED WITH

PARK
BRAKE
RELEASE
MoToR

{ maniFOLD O EGR
FITTING

CAN
93144v12

&lC
Vaguum
RESERYOIR
ECCB
i
&
fi  NOAMAKC VENT NORM AIC VENT
] - u ::;\FLOOR i Froon mx ~O FLOOR FLOOR
Q bEE/ q oEFY DEF/
Fla DEF) A AR
FiR
DEFROSY DEFROST DEFROST
—————————————— I ecca
[FUNCTION CONTROL
LUE WHITE ONNECTION BLOCK)
————————————— o e e o HvCB
(HARNESS VACUUM
BLUE WHITE i CONNECTION BLOCK}
PANEL QUTSIDE-
DOOR BECIRCULATE
YACUUM DOOR
MOTOR VACUUN
MOTOR
93144v13

Fig. 106 1393 Town Car typical vasuum diagram—4.5L engine (2 of 2}




DRIVEABILITY AND EMISSIONS CONTROLS

TO PCM

EXHAUST VACUUM
BEGULATOR (EVR)
SOLY

INK

EUEL
, PRESSURE
BEGULATOR

CONTROL INK

Fig. 187 1985 Continental typical vacwum diagram—4.6L engine
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Fig. 108 1995 Mark Vil typical vacuum diagram—4.6L engine (1 0f 3}
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Fig. 109 1985 Mark VIl typical vacuum diagram—dq.5L engine (2 of 3)
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Fig. 190 1985 Mark VIl typical vaceum diagram—4.50 englne (3 of 3)
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Fig. 111 1996 Town Car typical vacuum diagram—4.6L engine (1 of 2)
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Fig. 1.12 1996 Town Car typical vacuum diagram—4.8L eagine (2 of 2)
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Fig. 113 1896 Continental typical vacuum diagram—4.6L engine
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Fig. 114 1996 Mark Vil typical vacuum diagram—a.6L engine (1 0§ 3)
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Fig. 115 1996 fark Vill typieal vacuum diagram—4.6L engine {2 of 3)
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Fig. 116 1996 Mark VIl iypica! vacuum diagram—~.6L engine (3 0f 3)
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Fig. 118 1997 Gontinenial typical vacuum diagram—4.5L engine
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Fig. 119 1997 Mark VHI typical vacuum diagram—4.6L engine
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Fig. 120 1898 Mark Vil typical vacuum diagram—4.5L engine
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Fig. 122 199800 Centinental typical vasuum diagram—4.56L enging




ENERAL INFORMATION AND MAII

ITENANCE

ENDED SEVERE

IAINTENANCE INTERVALS

VEHICLE MAINTENANCE INTERVAL

MilesGri000 3 0 6 | 6 112 115 98 21134 730 33 36 13847 45 0 48 51 BA L BT 8D
¥ Grio00)] 5 (10 | 45 201251303540 45 501 55 160185 VD[ 75| 80 B8 | 90 | 98 (100
Component Tyne of Service :
Engine ofl and fter Replace PERVE N RV IV I NS N N AR N A R A RS R AR E R E R
Thes Rolale e o ¥ s Ve " Mg 4 o e
Alr cleaner Feplace ' s
Sparkpligs ® Replace v’
Dyive belt inspect ¥
Cooling system inspect v - « N
Coolant Replace N
PCY valve Replace v
Automatic sansmission
v v
fuid & fter Replace
Exhaust heat shislds {nspect 4 W
Brake linings and drums Inspect 4 4 4 v 4 o
Brake pads and rotors inspect « ' e o o +
Fuel filer Replace v v
Lubricale suspension inspect v 4 4 o
Brake hsze hoses snd Inspect P v p
sonngctions
Front suspension Inspect v v Vg
Bolts and nuts on
v” o o e

chassis body Inspect
S@é&?iﬁ?g linkage Inspct v v v -
operation

Perform maintenance &t he same intervals for mileage bayond thet on this chart
Foliow the severe servics interval schedule i the vebicls is driven in e Toliowing conditons:

towing a trafler or using a car-top carrier

operating in severs dust condilions

extensive iding such as a pofice car, tad, or delivery sevice

short trips of fess than 10 milss when outside temperatures remein below 0°F (-18°C)
® Excepton the 4.8L engines. Replace every 100,000 miles on the 4.6l engines.
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