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Malfunction Indicator Lamp (MIL)

The engine control system has built-in diagnostics for system trouble shooting. The system has a dash mounted
malfunction indicator lamp (MIL) that provides indications of an emissions related problem. Most engine control
system related problems that affect emissions or driveability of the vehicle will set a (DTC) diagnostic trouble
code and illuminate the Malfunction Indicator Lamp.

The MIL serves as natification to the operator of a problem related to the emission control system so the driver
can arrange for service as soon as possible. It will also display DTC's that have been stored due to a system
malfunction.

The MIL should illuminate when the key is in the on position and the engine is not running. This feature verifies
that the lamp is in proper working order. If the lamp does not illuminate with the vehicle key on/engine off, repair
it as soon as possible. Once the engine is in start or run mode, the MIL should turn off. If the lamp remains on
while the engine is in the start or run mode a diagnostic trouble code may be set.

Diagnostic Trouble Codes (DTC)

Diagnostic Trouble Codes are set when the ECM (Electronic Control Module) runs a diagnostic self test and the
test fails. When a DTC is set, the ECM will illuminate the MIL on the instrument panel and also save the DTC
in memory. The ECM will continue to run the self test. If the system continues to fail the test, the lamp will stay
illuminated and the DTC is stored as an active DTC. If the self test runs and passes, the DTC will be stored as
historic DTC. All DTC’s are stored as historic faults until they are cleared. Most DTC's will automatically clear
from memory if the DTC does not reset within 50 to 100 consecutive engine run cycles.

While a Diagnostic Trouble Code is current for a sensor, the ECM may assign a default “limp home” value and
use that value in its control algorithms. All of the system diagnostic self-tests run continuously during normal
vehicle operation.

The Diagnostic Trouble Codes can be read by using either the MIL lamp or a laptop computer. Diagnostic Trouble
Codes can be cleared from memory with a laptop computer, or by turning the ignition key to the OFF position and
removing the ECM power fuse (F2) for 15 seconds.

If more than one DTC is detected, start the diagnostic repair with the lowest DTC number set. Diagnose each
problem to correction unless directed to do otherwise by the diagnostic chart. The DTC’s are numbered in order
of importance. Having DTC 112 and DTC122 both concerning the oxygen sensor, it is possible that by repairing
DTC 112 first, the problem causing the DTC 122 may also be corrected.

Diagnostic test charts contained in this manual refer to the DST to be connected and in the “System Data Mode”.
This simply means that the DST is connected and communicating with the PC. In some instances the chart will
call out a special test mode. An example of this would be instructions for the DST to be connected and in the
DBW (drive by wire) mode. Always be sure to follow the special instructions to avoid a false diagnosis of fuel
system components.

DLC Communication Error
The ECM 5 volt reference circuit powers the diagnostic link cable. In the event that the 5 volt reference signal

is open or shorted to ground, you will not be able to connect to the system. If you are unable to connect, follow
the quick checks listed below:
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Be sure you are using the correct password and latest software for the system you are connecting to.

Check the ECM system power and ground circuits. Refer to DTC 562 for the power schematic. Also check for
+12 volts switched power at ECM pin 45 with the ignition key on.

Check for power at the DLC connector for + 5 volts between pin 1 (BLK /LT GRN) and pin 2
(LT GRN RED) with the ignition key in the on position.

You may still be able to retrieve a code using the blink code function if none of the above recommendations
prove useful. In the event of a 5 volt reference signal malfunction, DTC 642 or DTC 643 should set. If you find

one of these codes using the blink code function, follow the DTC diagnostic chart recommendations for that
specific DTC.

Blink Code Function

Although the DST is considered a required tool to access the DTC codes, codes may be retrieved without a
laptop computer using the blink code function. To enable this function follow the steps below:

Diagnostic C.
Terminal Identification

o Jumper pins 1 and 4 at the DLC connector C016.
o Turn the ignition key to the on position S
° The system will now enter the self diagnostic blink code mode. Be ready with pen and paper to write

down any codes that may be stored.
o The ECM will flash the MIL indicator with a pause between represented numbers that represent DTC

codes. The sequence starts with code 1654. Code 1654 confirms the system has entered the blink

code mode. The ECM will flash code 1654 (3) times before displaying the actual DTC code that may be
set.

Example:

One short blink (pause) six short blinks (pause) five short blinks (pause) four short blinks.

e Ifno DTC codes are found, the ECM will continue to flash 1654 only. This means no stored DTC codes
were found.

Intermittent Problems

Intermittent fuel system problems can prove to be the most challenging to repair. It is most important to
remember when looking to find the cause of these problems, to operate the system in the condition when and
where the problem occurs. An example of this would be, if the DST showed a lean fuel mixture at full load, one
of the first things to look at would be the fuel pressure. The fuel pressure would need to be monitored while
the machine is operating at full load, not at idle because the leaning effect does not occur at idle. Electrical
problems should be treated the same way. One excellent tool for finding intermittent electrical problems is the
DST plot/log function. Set up the plot for the code that sets. An example of this would be if an intermittent IAT
code set, tag the IAT voltage and watch the plot. While watching the plot, agitate the electrical wire connection
at the sensor and ECM connector. The resolution of the plot screen is such that you will be able to see any
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unstable voltages that you would otherwise not see with a standard DVOM.

Caution should be used when pressure washing the under hood of any electrical system. Avoid direct pressure
spray on the system electrical connectors. They are splash proof, but if water is sprayed directly at the
connector moisture can become trapped behind the connector seal and cause serious system problems.

Extra care must be taken when probing electrical pins and terminals. Do not bend or spread these terminals as
this can also be a source of intermittent problems cause by improper handling of these connectors.
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