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DTC 81 - Fuel Pump Relay Driver Circuit High, Low or Open {cont'd)

{Scan Diagnostics)

Step

Action

Value

Yes

No

Turn OFF the ignition.

Reconnect the relay.

Disconnect the ECM connector J2.

Turn ON the ignition, with the engine OFF.

Using a fused jumper wire connected to ground,
momentarily probe the relay controf circuit in the ECM
harness connector.

Does the relay turn ON when the circuit is grounded and
OFF when the circuit is opened?

gL

GotoStep 9

Go to Step 10

Locate and repair faulty connections at the relay.
Was a problem found?

Verify Repair

Go to Step 12

Locate and repair faulty connections at the ECM.
Was a problem found?

Verify Repair

Go to Step 13

10

Repair the faulty relay control circuit.
Is action complete?

Verify Repair

11

Repair the faulty relay ignition feed circuit.
Is action complete?

Verify Repair

12

Replace the faulty relay.
Is action complete?

Verify Repair

13

Replace the ECM
Is action complete?

Verify Repair
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“15_{gm ¢ 'Fuse Block
To ECM Term *J2-19 { INJ/ECM Fuse To Fuel Pump
Relay Term. "86"

L Circuit Description

The Engine Control Module (ECM} enables the fuel injector
drivers. An ignition voltage is supplied to the fuel injectors.
The ECM controls each fuel injector driver by grounding the
control circuit via a solid state device called a driver. The
ECM monitors the status of each driver. If the ECM detects
an incorrect voltage for the commanded staie of the driver, a
fuel injector control DTC sets.

Diagnostic Aids

Performing the Fuel Injector Coil test may help isolate an
intermittent condition. Refer to Fuel Infector Coil Test -

Fuef Fuei Fuef Fuetl
Injector Injector Injector Injector
Cylinder #1 Cylinder #4 Cylinder #6 Cylinder #7
A A A A
_AY A ! A ! A N
o AT CT ET' G
L 5114
b DK BLU |467
26 | Jt
“““““““““““““““““““““““““““““““ Engine
' et ' Control
I njector 1
' Driver A Module
] 1 (ECM)
i r ‘
I o e e e e e e e e e e e e e e e e~ T (%N
MEF14328
6-21-00

DTC 81 - Fuel Injector Driver A Circuit High, Low or Open
{Scan Diagnostics)

Engine Coolant Temperature (ECT) Belween 10-35
Degrees C (50-95 Degrees F) or Fuel Injector Coif Test -
Engine Coolant Temperature (ECT) Outside 10-35
Degrees C (50-95 Degrees F).

If the condition is suspected to be intermittent, refer to
Intermittent Conditions.

Test Description

4. This step tests for voltage at the fuel injector harness
connector. The ECM/INJ fuse supplies power to the coil
side of the fuel injector harness connector. If the fuse is
open, a short to ground on the fuel injector B+ supply
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MEFI 4

circuit is indicated. The ECM/INJ fuse also supplies
voltage to the ignition coils. If the fuse is open, inspect
the circuits to the ignition coils for a short to ground.

5. This test verifies that the ECM is able to control the fuel

injector. If the test lamp blinks, then the ECM and wiring
are OK.

This step tests if a ground is constantly being applied to
the fuel injector.

DTC 81 - Fuel Injector Driver A Circuit High, Low or Open
(Scan Diagnostics}

Step Action Value Yes No
1 Was the "On-Board Diagnostic” (OBD) system check Go fo OBD
performed? A — Go to Step 2 | System Check
1. Disconnect the appropriate harness connectors of the
four fuel injectors.
2. Turn ON the ignition, with the engine OFF.
2 3. Using a test lamp connected to a known good ground,
probe the ignition voltage circuits of each fuel injector
on the harness connector.
Does the test lamp illuminate on all four circuits? —_— GoloStep3 | GoifoStep8
1. Connect the fuel injector test lamp J 34730-2C
between the control circuit and the ignition voltage
circuit of the fuel injector harness connector. Repeat for
3 all four fuel injectors.
2. Start the engine.
Does the test lamp blink on all four fuel injector harness
connectors? — GotoStep7 | GoloStep 4
4 Does the test lamp remain illuminated at alf times on any
of the four fuel injector harness connectors? — GotoStep6 | GotoStepb
Locate and repair an open or short to voltage in the fuel
5 injector control circuit.
Was a problem found? — Verify Repair | Go fo Step 8
Locate and repair a short to ground in the fuel injector
6 control circuit.
Was a problem found? — Verify Repair { Go to Step 11
Locate and repair poor connections at the harness
7 connector of the fuel injector.
Was a problem found? — Verify Repair | Go fo Step 10
Locate and repair poor connections at the harness
8 connector of the ECM. ‘
Was a problem found? - Verify Repair | Go to Step 11
important: The ECM/INJ fuse also supplies voltage to the
ignition coils. If the fuse is open, inspect all related circuits
9 for a short to ground.
Repair an open or short to ground in the fuel injector
ignition voltage circuit.
Was a problem found? —_ Verify Repair —
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DTC 81 - Fuel Injector Driver A Circuit High, Low or Open {contd)
(Scan Diagnostics)

Step Action ' Value Yes No

Replace the fuel injector.

10 Is action complete? — Verify Repair —

Replace the ECM.
Is action complete? — Verify Repair —

11
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Hot in Run And Start

¢ 'Fuse Block

To ECM Term "J2-19™
lingECM Fuse

To Fuel Pump
Relay Term, "86"

Fuel
Injector
Cylinder #2

Fuel
Injector
Cylinder #3

Fusel
Injector
Cylindar #5

Fuel
Injector
Cylinder #8

Fuel I
Injector
Driver B

MEFI4329
6-21-00

DTC 81 - Fuel Injector Driver B Circuit High, Low or Open
(Scan Diagnostics)

Circuit Description

The Engine Gontrol Module (ECM} enables the fuel injector
drivers. An ignition voltage is supplied to the fuel injectors.
The ECM controls each fusl injector driver by grounding the
control circuit via a solid state device called a driver. The
ECM monitors the status of each driver. If the ECM detects
an incorrect voltage for the commanded state of the driver, a
fuel injector control DTC sets.

Diagnostic Aids

Performing the Fuel Injector Coil test may help isolate an
intermittent condition. Refer to Fuel Infector Coil Test -

Engine Coolant Temperature (ECT} Between 10-35
Degrees C (50-95 Degrees F) or Fue! Injector Coil Test -
Engine Coolant Temperature (ECT) Quiside 10-35
Degreas C (50-95 Degrees F).

if the condition is suspected to be intermitient, refer to
Intermittent Conditions.

Test Description

4. This step tests for voltage at the fuel injector harness
connector. The ECM/INJ fuse supplies power to the coil
side of the fuel injector harness connector. ¥ the fuse is
open, a short to ground on the fuel injector B+ supply



MEFi4

circuit is indicated. The ECM/INJ fuse also supplies voitage
to the ignition coils. if the fuse is open, inspect the circuits
to the ignition coils for a short to ground.

5. This test verifies that the ECM is able to control the fuel

Engine Controls - Gen Ill 6.0L and 8.1L 201

injector. If the test lamp blinks, then the ECM and wiring
are OK.

6. Thisstep tests if a ground is constantly being applied io
the fuel injector.

DTC 81 - Fuel Injector Driver B Circuit High, Low or Open

{Scan Diagnostics)

Step Action Value Yes No
1 Was the “On-Board Diagnostic” (OBD) system check Go to OBD
performed? — Go to Step 2 | System Check
1. Disconnect the appropriate hamess connectors of the
four fuel injectors.
2. Turn ON the ignition, with the engine OFF.
2 3. Using a test lamp connected to a known good ground,
probe the ignition voltage circuits of each fuel injector
on the harness connector. ‘
Does the test lamp illuminate on all four circuits? — GoloStep3 | GoloStep8
1. Connect the fuel injector test lamp J 34730-2C
between the control circuit and the ignition voltage
circuit of the fuel injector harness connector. Repeat for
3 all four fuel injectors.
2. Start the engine. .
Does the test lamp blink on all four fuel injector harness
connectors? —_ GotoStep7 | GofoStep4d
4 Does the test lamp remain illuminated at ali times on any
of the four fuel injector harness connectors? — GotoStep6 | GotoStep5s
Locate and repair an open or short {0 voltage in the fuel
5 injector control circuit,
Was a problem found? —_ Verify Repair | Go fo Step 8
Locate and repair a short to ground in the fuel injector
6 control circuit.
Was a problem found? -— Verify Repair | Go to Step 11
Locate and repair poor connections at the harness
7 connector of the fuel injector.
Was a problem found? —_ Verify Repair | Go to Step 10
Locate and repair poor connections at the harness :
8 connector of the ECM.
Was a problem found? — Verity Repair | Go to Step 11
Important: The ECM/INJ fuse also supplies voltage to the
ignition coils. If the fuse is open, inspect all related circuits
9 for a short to ground.
Repair an open or short to ground in the fuel injector
ignition voltage circuit,
Was a problem found? — Verify Repair —
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DTC 81 - Fuel Injector Driver B Circuit High, Low or Open (cont'd)
" {Scan Diagnostics)
Step Action Value Yes No
10 Replace the fuel injector.
Is action complete? — Verify Repair —
11 Replace the ECM.

Is action complete?

Verify Repair
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DTC 81 - 5 Volt Reference Circuit Out of Range
{Scan Diagnostics)
Circuit Description Test Description
The Engine Control Module (ECM) uses a common 5volt 3, The 5 volt reference circuit may be shorted to another
reference circuit as a sensor feed. This circuit supplies 5 ECM circuit. The shoried circuit may not be apparent
- volts to the Manifold Absolute Pressure (MAP) sensor and when the ECM harness connector is disconnected.

the Throttle Position (TP) sensor. The ECM monitors the
voltage on the 5 volt reference circuit. This DTC sets lf the
voltage is out of range.

Diagnostic Aids

If the condition is suspecied to be mterm:ttent refer to
intermittent Conditions.
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DTC 81 - 5 Volt Reference Circuit Out of Range
(Scan Diagnostics)

Step

Action

Value

Yes

No

Was the “On-Board Diagnostic” (OBD) system check
performed?

Go fo Step 2

Go to OBD
System Check

1. Disconnect the ECM harness connector J2.

2. Turn ON the ignition, with the engine OFF.

3. Using a DMM connected to a known good ground,
probe the other lead of the DMM to the 5 volt
reference circuit (J2-2) at the ECM harness connector.

Does the circuit measure more than the specified value?

Go to Step 6

Go o Step 3

Betore proceeding, remove the following fuses:
*» ECM/BAT
* INJJECM
* MEFI System Relay
1. Disconnect the MAP sensor and the TP sensor
harness connectors.
2. Using a DMM, test the continuity from the 5 volt
reference circuit to all other ECM circuits at the ECM
J2 harness connector.
Do any of the circuits indicate a resistance within the
specified range?

0-2 ohms

Go to Step 7

Go to Step 9

1. Turn OFF the ignition.

2. Disconnect the ECM connector J2.

3. Using a test tamp connected to B+, probe 5 volt
reference circuit (J2-2) at the' ECM harness connector.

Does the test lamp illuminate? '

Go to Step 8

Go to Step 5

Using a DMM, test the continuity from the 5 volt
reference circuit to all other ECM circuits at the ECM
J2 harness connector.

Do any of the circuits indicate a resistance within the

| specified range?

0-2 ohms

Go lo Step 7

Go to Step 9

Locate and repair-a short to voltage on the 5 volt
reference circuit.
Is action complete?

Verify Repair

Locate and repair short between the 5 volt reference circuit
and the ECM circuit that had continuity,
is action complete?

Verify Repair

Locate and repair short to ground on the 5 volt reference
circuit.
Is action complete?

Verify Repair

Replace the ECM.
is action complete?

Verify Repair
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OTE-This schematic is for 8.1L only, for 6.0L. CKP
and CMP schematics see page 37.
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DTC 81 - Depspower Circuit Out of Range
(Scan Diagnostics)

Circuit Description Test Description

The Engine Control Module (ECM) uses a dedicated 5volt 3. The Depspower circuit may be shoried to another ECM
reference circuit for the Crankshaft Position (CKP) sensor circuit. The shorted circuit may not be apparent when
and the Camshaft Position (CMP) sensor. This circuit supplies the ECM harness connector is disconnected.

5 volts to only the CKP and the CMP sensor circuits. This
circuit is referred to as Depspower. The ECM monitors the
voltage on the Depspower circuit. This DTC sets if the voltage
is out of range.

-Diagnostic Aids

If the condition is suspected to be intermittent, refer to
Intermittent Condifions.
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DTC 81 - Depspower Circuit Out of Range
{Scan Diagnostics)
Step Action Value Yes No
1 Was the “On-Board Diagnostic” (OBD) system check Go fo OBD
performed? — Go to Step 2 | System Check
1. Disconnect the ECM harness connector J2.
2. Turn ON the ignition, with the engine OFF.
2 3. Using a DMM connected to a known good ground,
probe the other lead of the DMM to the Depspower
circuit (J2-17) at the ECM hamess connector.
Does the circuit measure more than the specified value? 51V GotoStep6 | GotoStep 3
Before proceeding, remove the following fuses:
* ECM/BAT
* INJECM
* MEF! System Relay
1. Disconnect the CKP sensor and the CMP sensor
3 harness connectors.
| 2. Using & DMM, test the continuity from the Depspower
circuit to all other ECM circuits at the ECM J2 harness
connector. .
Do any of the circuits indicate a resistance within the
spediﬁed range? 0-2 ohms GotfoStep7 | GotoStep 9
1. Turn OFF the ignition,
2. Disconnect the ECM connector J2.
4 3. Using a test lamp connected to B+, probe Depspower
circuit (J2-17) at the ECM harness connector.
Does the test lamp illuminate? — GoloStep8 | GotoStep5
Using a DMM, test the continuity from the Depspower
circuit to afl other ECM circuits at the ECM J2 harness
5 connector.
Do any of the circuits indicate a resistance within the
specified range? 0-2 ohms GotoStep7 | GotoStep 9
Locate and repair a short to voltage on the Depspower '
6 circuit. '
Is action complete? — Verify Repair —
Locate and repair short between the Depspower circuit '
7 and the ECM circuit that had confinuity.
is action complete? - Verify Repair —
Locate and repair short to ground on the Depspower
8 circuit.
Is action complete? — Verify Repair —
9 Replace the ECM.
Is action complete? — Verify Repair —
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MEFI 4

Symptoms - Engine Controls

Important Preliminary Checks Before

Starting

Before using this section you should have periermed the “On-

Board Diagnostic (OBD) System Check” and determined that:

* The ECM and MIL (Malfunction Indicator Lamp) are
operating correctly.,

* There are no DTC(s) stored.

* Ensure that the engine is not in RPM reduction mode.

The ECM turns certain injectors off when the ECM
detects certain conditions such as engine over-temp.

» Verify the customer complaint and locate the correct
symptom in the table of contenis. Check the items
indicated under that symptom.

Visual/Physical Check

Several of the symptom procedures call for a careful Visual/

Physical Check. The importance of this step cannat be

stressed too strongly - it can lead to correcting a problem

without further checks and can save valuable time. This check

should include:

* ECM grounds and sensor connections for being clean,
fight and in their proper location.

*  Vacuum hoses for splits, kinks and proper connections.
Check thoroughly for any type of leak or restriction.

» Air leaks at throttle body mounting area and intake
manifold sealing surfaces.

* lgnition wires for cracking, hardness, proper routing and
carbon fracking.

«  Wiring for proper connections, pinches and cuts.

* Moisture in primary or secondary ignition circuit
connections.

*  Carrosion on electrical connections and exposed throttle
‘body linkages.

Intermittents

‘Important: Check for improper installation of electrical

components if an intermitient condition exists. Inspect for
aftermarket theft detetrent devices, lights, cellular phones,
etc. If you cannot locate an intermittent condition, a ceflular
phone signal communication may cause the condition.

important: Problem may or may not turn “ON” the

_Maifunction Indicator Lamp (MIL) or store 2 DTC. DO NOT

use the Diagnostic Trouble Code (DTC) tables for intermittent
problems. The fault must be present to locate the problem.

Most intermittent problems are caused by faulty electrical

connections or wiring. Perform careful visual/physical check.

Check for the following conditions:

« Poor mating of the connector halves, or a terminal not
fully seated in the connector body (backed out or loose).

¢ Improperly formed or damaged terminals and/or
connectors. -

-« All connector terminals in the problem circuit should be

carefully checked for proper contact tension.

*  Poor terminal to wire connection (crimping). This requires
removing the terminal from the connector body to check.
Refer to “Wiring Harness Service” in the General
Information section.

The vehicle may be driven with a J 39200 Digital Multimeter
connected to a suspected circuit. An abnormal voitage when
malfunction occurs is a good indication that there is a fault in
the circuit being monitored.
A scan tool may also be used to help detect intermittent
conditions. The Snapshot feature (if applicable) can be
triggered to capture and store engine parameters within the
scan tool when the malfunction occurs. This stored
information then can be reviewed by the service technician
to see what caused the malfunction.

To check loss of DTC memory, disconnect TP sensor and

idle engine until the MiL comes “ON.” DTC 22 should be

stored and kept in memory when ignition is turned “OFF.” If
not the ECM is faulty. When this test is completed, make
sure that you clear the DTC 22 from memory using “Clearing

DTC Procedure.”

An intermittent MIL with no stored DTC may be caused by

the following:

* Ignition coil shorted to ground and arcing at ignition wires
or plugs.

*  MIL wire to ECM shorted to ground.

*  Poor ECM grounds.

* Checkfor an electrical system interference caused by a
sharp electrical surge. Normally, the problem will occur
when the faulty cormponent is operated.

»  Check forimproper installation of electrical options such
as lights, radios, etc. -

*  Check that knock sensor wire(s) are routed away from
spark plug wires, ignition system componenis and
charging system components.

* Check for secondary ignition components shorted to
ground, or an open ignition coil ground (coil mounting
brackets).

*  Check for components internally shorted to ground such
as starters, alternators or relays.

All lgnition Coil wiring should be kept away from the

alternator. Check all wires from the ECM to the ignition coils

for poor connections.

if problem has not been found go to “ECM Connector

- Symptom Tables” at the end of Sympfoms section.
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Hard Start Symptom

Checks

|

Action

Definition: Engine cranks OK, but does not start for a long time. Does eventually run, or may start but immediately dies.

Preliminary

Refer to Important Preliminary Checks Before Starting in Symptoms -
Engine Controls.

Check the ECM grounds for being clean, tight and in the proper locations
Search for bulletins.

Sensor/System

Check the engine coolant temperature {ECT) sensor for being shifted in
value. Connect a scan fool. Compare the engine coolant temperature
against the intake air temperature ({IAT) on a cold engine. The ECT and
IAT sensor values should be within 3 C (5 F) of each other. If the ECT
sensor is out of range with the |AT sensor, check the resistance of the
ECT sensor. Replace the ECT sensor if the resistance is not within
specification. If the sensor is within specification, repair the ECT signal
circuit for high resistance.

Check the camshaft position (CMP) sensor for proper mounting and/or 4
bad connection. A long crank time occurs if the ECM does not receive g
CMP signal.

Fuel System

Check the fuel pump relay operation. The fuel pump should turn ON for 2
seconds when you turn ON the ignition.

Afaulty fuel pump check valve allows the fuel in the lines fo drain back to
the tank after the engine stops.

Check for incorrect fuel pressure.
Check for a restricted fuel filter.
Check for a contaminated fuel condition.

Ignition System

= Cracks

Check for proper ignition voltage output per manufacturer’s
recommendations.

Remove the spark plugs and check for the following:
— Correct heat range
— Wetplugs

— Wear

— Improper gap

— Burned electrodes
Heavy deposits

Determine the cause of the fouling before replacing the spark plugs if the
spark plugs are gas, coolant or oil fouled.

Check for bare or shorted ignition wires.
Check for loose ignition coil grounds.

Engine Mechanical

Excessive qil in combustion chamber - Leaking valve seals.
Low cylinder compression

Combustion chambers for excessive carbon buildup. Cleanthe chamberg
using top engine cleaner. Follow the instructions on the can.

Inspect the following components for incorrect basic engine parts:
— Cylinder Heads

— Camshait

— Pistons, etc.

Refer to the appropriate procedures in Engine Mechanical.

MEFI 4



210 Engine Controls -Gen Il 6.0L and 8.1L MEFI 4

Surges/Chuggles Symptom

Checks

|

Action

change in the accelerator pedal position.

Definition: Engine power variation under steady throttle or cruise. Feels like the vehicle speeds up and slows down with ng

Preliminary

Refer to Important Preliminary Checks Before Starting in Sympioms -
Engine Controls.

Check the ECM grounds for being clean, tight and in the proper locations
Search for bulletins.

Sensor/System

Check the heated oxygen sensors (HOZ2s). The HO2s should respond

quickly to different throtile positions. If they do not, check the HO2s for

silicon or other contaminates from fuel or the use of improper RTV sealant

The sensors may have a white powdery coating and result in a high bu%
false rich exhaust indication. The ECM will then reduce the amount of
fuel delivered to the engine causing a severe drivability problem.

Fuel System

Check for incorrect fuel pressure.
Check for a restricted fuel filter.
Checkfora contaminated fuel condition.

Check that each injector harness is connected to the correct injector or
cylinder according to the firing order.

Check the items that cause an engine to run rich long term.
Check the items that cause an engine to run lean long ferm.

Ignition System

Wet down the secondary ignition system with water from a spray bottle,
Wetting down the secondary ignition system may help locate damaged
or deteriorated components. Look and listen for arcing or misfiring as youl
apply the water.

Check for proper ignition voltage output per manufaciurer’s
recommendations.

Remove the spark plugs and check for the following:
- Gorrect heat range

— Wet plugs

— Cracks

— Wear

— Improper gap

— Bumed electrodes

~ Heavy deposits

Determine the cause of the fouling before replacing the spark plugs if the
spark plugs are gas, coolant or oil fouled.

Check for bare or shorted ignition wires.
Check for loose ignition coil grounds.

Engine Mechanical

Ensure that the engine is not overheating, causing the engine to go intg
RPM reduction mode.

Additional Checks

Visually (physically) check vacuum hoses for splits, kinks and proper
connections and routing.
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Lack of Power, Sluggishness or Sponginess Symptom

Checks

Action

Defmltlon Engine cranks OK, but does not start for a long time. Does eventually run, or may start but immediately dies.

Preliminary

Refer o Important Preliminary Checks Before Starting in Sympitoms -
Engine Conirols.

Check the ECM grounds for being clean, tight and in the proper locations
Search for bulletins.

Remove the spark arrestor/air filter element and check for dirt or for being
restricted.

Sensor/System

Ensure that the engine is not going into RPM reduction mode.

Use a scan tool in order to monitor the knock sensor system for excessive
spark retard activity.

Fuel System

Check for incorrect fuel pressure.
Check for a restricted fuel filter.
Check for a contaminated fuel condition.

Check the fuel injectors. Refer to Fuel Injector Coil Test - Engine Coolan
Temperature (ECT) Between 10-35 degrees C (50-95 Degrees F).

Check the items that cause an engine to run rich long term.
Check the items that cause an engine to run lean long term.

Ignition System

Wet down the secondary ignition system with water from a spray bottle.
Weiting down the secondary ignition system may help locate damaged
or deteriorated components. Look and listen for arcing or misfiring as you
apply the water.

Check for proper ignition voltage output per manufacturer's
recommendations.

Remove the spark plugs and check for the folfowing:
— Correct heat range

— Wetplugs

— Cracks

— Wear

— Improper gap

— Burned electrodes

Heavy deposits

Determine the cause of the fouling before replacing the spark plugs if the
spark plugs are gas, coolant or ol fouled.

Check for bare or shorted ignition wires.
Check for loose ignition coil grounds.

Engine Mechanical

Excessive oil in combustion chamber - Leaking vaive seals.
Low cylinder compression

Combustion chambers for excessive carbon buildup. Clean the chambers
using fop engine cleaner. Follow the instructions on the can.

Inspect the following components for incorrect basic engine parts:
— Cylinder Heads

— Camshaft

—  Pistons, efc.

Refer to the appropriate procedures in Engine Mechanical.

Additional Checks

Inspect the exhaust system for possible restrictions.

‘MEFI 4
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Detonation/Spark Knock Symptom

Action

Definition: A mild to severe ping, usually worse under acceleration. The engine makes sharp metallic knocks that changg

Refer to important Preliminary Checks Before Starting in Sympltomns -
Engine Controfs.

Check the ECM grounds for being clean, tight and in the proper locations
Search for bulletins.

If the scan tool readings are normal, refer to supporting text of the Engine
Controls Diagnostic Check, and there are no engine mechanical faults,
fill the fuel tank with a known high quality fuel that meets the vehicle's
minimum octane requirements. Refer to Fuel System Specifications. Road
test vehicle and re-evaluate the vehicle’s performance.

Checks
with throftle opening.
Preliminary
Fuel System

Check for incorrect fuel pressure.

Check for a restricted fuel filter.

Check for a contaminated fuel condition.

Check the items that cause an engine to run lean long term.

lgnition System

Check the spark plugs for being the proper heat range.

Engine Cooling System

Check for obvious overheating problems.

— Low engine coolant

Restricted air flow to the radiator
Insufficient coolant flow through the radiator
— Wrong or stuck thermostat

— Inoperative cooling fan

[

Engine Mechanical

Excessive oil in combustion chamber - Leaking valve seals.
Low cylinder compression

Combustion chambers for excessive carbon buildup. Glean the chamberg
using top engine cleaner. Follow the instructions on the can.

Inspect the following components for incorrect basic engine parts:
— Cylinder Heads :

— GCamshaft

— Pistons, etc.

Refer to the appropriate procedures in Engine Mechanical.
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Hesitation, Sag or Stumble Symptom

Checks

Action

Definition: Momentary fack of response as the accelerator is pushed down. Can occur at any vehicle speed. Usually more
pronounced when first trying to make the vehicle move, as from a stop. May cause the engine to stall if severe enough.

Preliminary

* Refer to Important Preliminary Checks Before Starting in Symptoms -

Engine Controls.
Check the ECM grounds for being clean, tight and in the proper locations
Search for bulletins.

Sensor/System

Check the MAP sensor operation.
Check the TP sensor operation.

Fuel System

Check for incorrect fuel pressure.
Check for a restricted fuel filter.
Check for a contaminated fuel condition.

Check the fuel injectors. Refer to Fuel Injector Coil Test - Engine Coolant
Temperature (ECT) Between 10-35 degrees C (50-95 Degrees F).

Check the items that cause an engine fo run rich long term.
Check the items that cause an engine to run lean long term,

fgnition Systemn

Wet down the secondary ignition system with water from a spray bottle,
Wetting down the secondary ignition system may help locate damaged
or deteriorated components. Look and listen for arcing or misfiring as you
apply the water,

Check for proper ignition voltage output per manufacturer’s
recommendations.

Remove the spark plugs and check for the following:
— Correct heat range

—  Wet plugs

— Cracks

— Wear

— Improper gap

— Burned electrodes

— Heavy deposits

Determine the cause of the fouling before replacing the spark plugs if the
spark plugs are gas, coolant or oil fouled.

Check for bare or shorted ignition wires,
Check for loose ignition coil grounds.

Engine Cooling System

Check the engine thermostat for proper operation and heat range.

Additional Checks

Check the alternator ouiput voltage. Repair the charging system if the
alternator output voltage is less than 10 volts or more than 16 volts.

" MEFI 4
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Cuts Out, Misses Symptom

Checks

Action

Detinition: Steady pulsation or jerking that follows engine speed, usually more pronounced as engine load increases. This
condition is not normally felt above 1,500 RPM. The exhaust has a steady spitting sound at idle or low speed.

Preliminary

Refer to Important Preliminary Checks Before Starting in Symptoms -
Engine Controls.

Check the ECM grounds for being clean, tight and in the proper locations
Search for bulletins.

Remove the flame arrestor/air filter element and check for dirt or for being
restricted.

Fuet System

Check for incorrect fuel pressure.

Check for a restricted fuel filter.

Check for a contaminated fuel condition.

Check the items that cause an engine to run rich long term.
Check the items that cause an engine to run lean long term.

Sensor System

Use a scan to in order to monitor the knock sensor system for excessive
spark retard activity.

Ignition System

Wet down the secondary ignition system with water from a spray bottle.
Wetting down the secondary ignition system may help locate damaged
or deteriorated companents. Look and listen for arcing or misfiring as you
apply the water.

Check for proper ignition voltage output per manufacturer’s
recommendations.

Remove the spark plugs and check for the following:
— Correct heat range

Wet plugs

Cracks

— Wear

tmproper gap

Burned electrodes

Heavy deposits

Determine the cause of the fouling before replacing the spark plugs if the
spark plugs are gas, coolant or oil fouled.

Check for bare or shorted ignition wires.

Check for loose ignition coil grounds.

Visually and physically inspect the secondary ignition for the following:
— |gnition wires arcing to ground

— Ignition wires for proper engagement to spark plug and coil

— Ignition coils for cracks or carbon tracking

!

Engine Mechanical

‘Check engine mechanical for the following:

— Low compression

— Sticking or leaking valves
—  Worn camshaft lobes

— Valve timing

— Bent pushrods

~  Worn rocker arms

— Broken Valve Springs

— Excessive oil in the combustion chamber - Leaking valve seals.
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Cuts Out, Misses Symptom {cont'd)

Checks

Action

Engine Mechanical (cont'd)

Inspect the following components for incorrect basic engine parts:
— Camshaft

— Cylinder heads

- Pistons, etc.

Refer to the appropriate procedures in Engine Mechanical.,

Additional Checks

- exists.

Inspect the exhaust system for possible restriction.

Electromagnetic interference (EMI) on the reference circuit can cause arn
engine miss condition. A sudden increase in indicated RPM with little
change in actual engine RPM change indicates EMI is present. Check
for high voltage components near ignition conirol circuits if a problem

Check the intake manifold and the exhaust manifold passages for casting
flash. . :

Poor Fuel Econdmy Symptom

Checks

Action

Definition: Fuel economy, as measured by actual fuel used, is noticeably lower than expected. Also, fuel economy is
noticeably lower than it was on this vehicle at one time, as previously shown by actual measurement.

Preliminary

Refer to Important Preliminary Checks Before Starting in Symptoms -
Engine Controfs.

Check the ECM grounds for being clean, tight and in the proper locations
Search for bulletins.

Check the owners driving habiis.
— Is there excessively heavy loads being carried?
— Is the acceleration rate too much, too often?

— Remove the flame arrestor/air filier element and check for dirt or for
being restricted.

Fuel System

Check the type, quality and alcohol content of the fuel. Oxygenated fuels
have lower energy and may deliver reduced fuel economy,

Check the fuel injectors. Refer to Fuel Injector Coil Test - Engine Coolan
Temperature (ECT) Between 10-35 degrees C (50-95 Degrees F).

Check for incorrect fuel pressure.
Check for a restricted fuel filter.
Check for a contaminated fuel condition.

Check that each injector harness is connected to the correct injector and
cylinder. .
Check for foreign material accumulation in the throttle bore, choking on
the throttle valve or on the throttle shaft. Also check for throttle body
tampering.

Check the items that cause an engine to run rich long term.

Sensor System

Check the air intake system and crankcase for air feaks.

Check the crankcase ventilation valve for proper operation. Place a finged
over the iniet hole in the valve end several times. The valve should snap
back. If not, replace valve.

Use a scan tool in order to monitor the knock sensor (KS) system for
excessive spark retard activity.

MEFI 4
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Poor Fuel Economy Symptom (cont’d)

Checks

Action

Ignition System

* Wet down the secondary ignition system with water from a spray bottle,
Wetting down the secondary ignition system may help locate damaged
or deteriorated components. Look and listen for arcing or misfiring as you
apply the water.

* Check for proper ignition voliage cutput per manufacturer's
recommendations.

* Remove the spark plugs and check for the following:
— Correct heat range
— Wetplugs
— Cracks
— Wear
— Improper gap
— Burned electrodes
Heavy deposits

+ Determine the cause of the fouling before replacing the spark plugs if the
spark plugs are gas, coolant or il fouled.

* Check for bare or shorted ignition wires.

* Check for loose ignition coil grounds.

* Visually and physically inspect the secondary ignition for the following:
~ Ignition wires arcing to ground
— Ignition wires for proper engagement fo spark plug and coil
— lIgnition coils for cracks or carbon tracking

Engine Cooling System

* Check engine coolant fevel for being low.

* Check the engine thermostat for proper operation and for the correct
heatrange.

Engine Mechanical

* Check engine mechanical for the following:

- L ow compression

~ Sticking or leaking valves

—  Worn camshatt lobes

— Valve timing

— Bent push rods

—  Worn rocker arms

— Broien Valve Springs

— Excessive oil in the combustion chamber - Leaking valve seals.
* Inspect the following components for incorrect basic engine parts:

— Camshaft

— Cylinder heads

— Pistons, etc.

Refer to the appropriate procedures in Engine Mechanical.

Additional Checks

* Inspect the exhaust system for possible restriction.

* Electromagnetic interference (EMI) on the reference circuit can cause an
engine miss condition. A sudden increase in indicated RPM with little
change in actual engine RPM change indicates EMI is present. Check
for high voltage components near ignition control circuits if a problem
exists.
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Poor Fuel Economy Symptom (cont'd)

Checks Action

Additional Checks (cont'd) * Checkthe intake manifold and the exhaust manifold passages for casting
flash.

* Check for excessive drag on the vehicle.

Rough, Unstable or Incorrect Idle and Stalling Symptom

Checks | Action
Definition: Engine runs unevenly at idle. If severe, the engine or vehicle may shake. Engine idle speed may vary in RPM.
Either condition may be severe enough to stall the engine.

Preliminary * Refer to important Preliminary Checks Before Starting in Symptoms -
Engine Conirols.

* Checkthe ECM grounds for being clean, tight and in the proper locations

* Search for bulletins.

* Remove the flame arrestor/air filter element and check for dirt or for
being restricted.

Fuel System * Check the fuel injectors. Refer to Fuel Injector Coif Test - Engine Coolan
Temperature (ECT) Between 10-35 degrees C (50-95 Degrees F).

* Check for incorrect fuel pressure.

¢ Check for a restricted fuel filter.

* Check for a contaminated fuel condition.

* Checkthateach injector harness is connected to the correct injector and
cylinder.

* Check for foreign material accumulation in the throtife bore, choking on
the throttle valve or on the throttle shaft. Also check for throttle body
tampering.

* Check the items that cause an engine to run rich long term.
* _Check the items that cause an engine to run lean long term.
Sensor System * Check the air intake system and crankcase for air leaks.

* Check the crankcase ventilation valve for proper operation. Place a finger
over the inlet hole in the valve end several times. The valve should snap
back. If not, replace valve.

* GCheck the idle air control (IAC) valve for proper operation.

* Use a scan tool in order to monitor the knock sensor (KS) system for
excessive spark retard activity.

Ignition System * Wet down the secondary ignition system with water from a spray bottle,
Wetting down the secondary ignition system may help locate damaged
or deteriorated components. Look and listen for arcing or misfiring as you
apply the water.

* Check for proper ignition voltage output per manufacturer's
recommendations.

* Remove the spark plugs and check for the following:
— Correct heat range
—  Wet plugs

Cracks

Wear

Improper gap
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Rough, Unstable or Incorrect Idle and Stalling Symptom (cont'd}

Checks Action
Ignition System — Burned electrodes
— Heavy deposiis

* Determine the cause of the fouling before replacing the spark plugs if the
spark plugs are gas, coolant or oil fouled.

* Check for bare or shorted ignition wires.
* Check for loose ignition coil grounds.
* Visually and physically inspect the secondary ignition for the following:
— lgnition wires arcing to ground
— lgnition wires for proper engagement to spark piug and coil
— Ignition coils for cracks or carbon tracking
Engine Mechanical * Check engine mechanical for the following:
— Low compression
— Sticking or leaking valves
— Wom camshaft iobes
— Valve timing
- Bent push rods
— Worn rocker arms
— Broken Valve Springs
— Excessive oil in the combustion chamber - Leaking valve seals.
* Inspect the following compenents for incorrect basic engine parts:
— Camshaft '
— Cylinder heads
— Pistons, etc.
Refer to the appropriate procedures in Engine Mechanical,
Additional Checks * |nspect the exhaust system for possible restriction.

* Electromagnetic interference (EMI) on the reference circuit can cause an
engine miss condition. A sudden increase in indicated RPM with little
change in actual engine RPM change indicates EMI is present. Check
for high voltage components near ignition control circuits if & problem
exists.

s Check for faulty motor mounts.

* Check the intake manifold and the exhaust manifold passages for casting
flash. '

* Check for an exhaust gas recirculation (EGR) valve stuck open or EGR
pintle not seating properly. Inspect EGR valve gasket for leaks.

Dieseling, Run-On Symptom

Checks | Action
Definition: Engine continues to run after key is turned OFF, but runs very rough. If the engine runs smooth, check the
ignition switch and the ignition switch adjustment.
Preliminary * Refer to Important Preliminary Checks Before Starting in Sympfoms -
Engine Controls. _
* Check the ECM grounds for being clean, tight and in the proper locations
* Search for bulletins.

Fuet System * Inspect the injectors for a leaking condition.
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Backfire Symptom
Checks | Action
Definition: Fuel ignites in the intake manifold or in the exhaust system, making a loud popping noise.
Preliminary * Refer to Important Preliminary Checks Befare Starting in Symptoms -
' Engine Controls.

* (Check the ECM grounds for being clean, tight and in the proper locations
* Search for bulletins.

Fuel System * Check for incorrect fuel pressure.
¢ Check for a restricted fuel filter.
* Check for a contzminated fuel condition.

* Checkthe fuel injectors. Refer to Fue! Injector Coil Test - Engine Coolan
Temperature (ECT) Between 10-35 degrees C (50-95 Degress F).

* Checkthat each injector harness is connected o the correctinjector and
cylinder.

Sensor System * Check the air intake system and crankcase for air leaks.

* Checkthe crankcase ventilation valve for proper operation. Place a finger
over the inlet hole in the valve end several times. The valve should snag
back. If not, replace the vaive.

* Useascan fo in order to monitor the knock sensor system for excessive
spark retard activity.

Ignition System *  Wet down the secondary ignition system with water from a spray bottle.
Weiting down the secondary ignition system may help locate damaged
or deteriorated components. Look and listen for arcing or misfiring as you
apply the water.

* Check for proper ignition voltage output per manufacturer’s
recommendations.

* Remove the spark plugs and check for the following:
— Correct heat range
—  Wet plugs
— Cracks
- Wear
— Impraoper gap
— Burned electrodes
Heavy deposits

* Determine the cause of the fouling before replacing the spark plugs if the
spark plugs are gas, coolant or oil fouled.

* Check for bare or shorted ignition wires.

* Check for loose ignition coil grounds.

* Visually and physically inspect the secondary ignition for the following:
— Ignition wires arcing to ground
— lIgnition wires for proper routing
- Ignition coils for cracks or carbon tracking

Engine Cooling System ' * Check the engine coolant level for being iow.

+ Check the engine thermostat for proper operation and for the correct
heat range.

MEFI 4
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Backfire Symptom (cont'd)

Checks Action

Engine Mechanical * Check engine mechanical for the following:
— Low compression
_ — Sticking or leaking valves
“ 8 " Worn camshatft iobes

— Valve timing

— Bent pushrods

—  Worn rocker arms

- Broken Valve Springs .

— Excessive oil in the combustion chamber - Leaking vaive seals.
* Inspect the following components for incorrect basic engine parts:

— Camshaft

— Cylinder heads

— Pistons, etc.

Refer to the appropriate procedures in Engine Mechanical.
Additicnal Checks : * Inspect the exhaust system for possible restriction.

* Electromagnetic interference (EMI) on the reference circuif can cause an
engine miss condition. A sudden increase in indicated RPM with little
change in actual engine RPM change indicates EM! is present. Check
for high voltage components near ignition control circuits if a problem
exists.

* Check for faulty motor mounts.

» Check the intake manifold and the exhaust manifold passages for casting
fiash. : _

* Visually and physically check the vacuum hoses for splits, kinks and
proper connections and routing.




