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INTRODUCTION

This service manual has been developed to pro-
vide the service technician with the basic
understanding of the PSI certified fuel and
emission systems for PSI supplied engine.

This manual should be used in conjunction with
the base engine manual and the OEM service
manual when diagnosing fuel or electrical
problems.

SERVICING YOUR EMISSIONS CERTIFIED ENGINE

Any maintenance and repair should be
performed by trained and experienced service
technicians. Proper tools and equipment
should be used to prevent injury to the
servicing technician and damage to the vehicle
or components. Service repairs should always
be performed in a safe environmentand the
technician should always wear protective
clothing to prevent injury.

FUEL QUALITY

PSI LPG engines and fuel systems are designed
to operate on HD-5 or HD-10 specification LPG
fuel. Fuel other than HD-5 or HD-10 may cause
harm to the engine’s emission control system
and a warranty claim may be denied on this
basis if operators can readily find the proper
fuel.

Gasoline engines should use 87 octane or
higher. E85 fuel is not permitted for use in the
gasoline engine.

Use of any other fuel may result in your engine
nolonger operating in compliance with CARB or
EPA emissions requirements.

FUEL SYSTEM CAUTIONS

| CAUTION

Do not smoke, carry lighted tobacco,
oruse alighted flame of any type when
working on or near any fuel related
component. Highly flammable air-fuel
mixtures may be present and can be
ignited causing personal injury
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! CAUTION

Do not allow LPG to contact the skin.LPG is
stored in the fuel tank as a lig-uid. When
LPG contacts the atmosphere, it
immediately expands into a gas, resulting
in a refrigerationeffect that can cause
severe burns to

the skin.

! CAUTION

Do not allow LPG to accumulate in ar-eas
below ground level such as in a service pit
or underground ventilationsystems. LPG is
heavier than air and can displace oxygen,
creating a dan-

gerous condition

! CAUTION

Do not make repairs to the LPG fuel system
if you are not familiar with or trained to
service LPG fuel system. Contact the dealer
who sold you the vehicle to locate a repair
facility with

trained technicians to repair your fuel
system

WARNINGS, CAUTIONS AND NOTES

This manual contains several different
Warnings, Cautions, and Notes that must be
observed to pre-vent personal injury and or
damage to the vehicle, the fuel system or
private property.

A “WARNING“ is an advisement that by
performing a process or procedure listed in
this manual improperly may result in serious
bodily injury, death and/or serious damage
to the vehicle or property.



PROPER USE OF THIS SERVICE MANUAL, TOOLS
AND EQUIPMENT

To reduce the potential for injury to the
technicianor others and to reduce damage to
the equipment during service repairs the
technician should observe the following
steps:

e The service procedures defined in this
manual,when followed, have been found
to be a safe and efficient process to repair
the fuel system. In some cases, special
tools may be required to perform the
necessary procedures to safely re-move
and replace a failed component.

e The installed PSI fuel system has been
certified with the Environmental
Protection Agency (EPA) and complies
with the regulation in effect at the time of
certification. When servicing the fuel and
emission control system you should
follow all the recommended service and
repair procedures to ensure the fuel and
emissions system is operating as designed
and certified. Purposely or knowingly
defeating or disabling any part or the fuel
and emission system may be in violation
of the anti-tampering provision of the
EPA’s Clean Air Act.

o Tools identified in this manual with the
prefix“)” or “BT” can be procured through
SPX in Warren, Michigan.

e Other special tools identified in this
manual can be acquired through the
equipment OEMor PSI.

IMPORTANT

It is important to remember that there may
be a combination of Metric and Imperial
fasteners usedin the installation of the PSI
fuel system. Check to ensure proper fit when
using a socket or wrench onany fastener to
prevent damage to the componentbeing
removed or injury from “slipping off” the
fastener.
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! WARNING

Always leak check any fuel system
connection after servicing! Use an
electronic leak detector and/or a liquid
leak detection solution. Failure to leak
check could result in serious bodily in-
jury, death, or serious property
damage.




Maintenance
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MAINTENANCE

The maintenance of an engine and related
components are critical to its operating performance
and lifespan. Industrial engines operate in
environments that often include hot and cold
temperatures and extreme dust. The recommended
maintenance schedule is listed in this section;
however, environmental operating conditions and
additional installed equipment may require more
frequent inspection and servicing.

The owner and/or service agent should review the
operating conditions of the equipment to deter- mine
the inspection and maintenance intervals.

should be checked according to the maintenance
schedule in this section.

IMPORTANT:

The use of “belt dressing” or “anti-slipping agents” on
belts is not recommended.

COOLING SYSTEM

It is important that the cooling system of the engine
be maintained properly to ensure proper
performance and longevity.

! WARNING

| WARNING

When performing maintenance on the en- gine,
turn the ignition OFF and disconnect the battery
negative cable to avoid injury ordamage to the
engine.

Do not remove the cooling system pres- sure
cap (radiator cap) when the engine is hot.
Allow the engine to cool and then re- move the
cap slowly to allow pressure to vent. Hot
coolant under pressure may dis-charge
violently.

The engine installed in this equipment uses a drive
belt that drives the water pump, alternator and
additional pumps or devices. It is important tonote
that the drive belt is an integral part of the cooling and
charging system and should be inspected according to
the maintenance schedule in this section. When
inspecting the belts check for:

Cracks

Chunking of the belt

Splits

Material hanging loose from the belt
Glazing, hardening

If any of these conditions exist, the belt should be
replaced with the recommended OEM replacement
belt.

SERPENTINE BELT SYSTEM

Serpentine belts utilize a spring-loaded tensionerto
keep the belt properly adjusted. Serpentine belts
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Note that there may be an LPG vaporizer connected
to the cooling system and the fuel system may be
adversely affected by low coolant levels and
restricted or plugged radiator cores. There- fore, the
cooling system must be maintained according to the
recommend maintenance sched-ule in this section
and also include:

e The regular removal of dust, dirt and debris from
the radiator core and fan shroud.

e Inspection of coolant hoses and components for
leaks, especially at the radiator hose connections.
Tighten hose clamps if necessary.

e Check radiator hoses for swelling, separation,
hardening, cracks, or any type of deterioration. If
any of these conditions exist, the hose should be
replaced with a recommended OEM replacement
part.

e Inspect the radiator cap to ensure proper sealing.



COOLANT

The engine manufacturer recommends the cooling
system be filled with a 50/50 mixture of antifreeze and
water. The use of DexCool “Long Life” type coolant is
required. This antifreeze is typically a bright orange in
color and should meet the requirements issued by PSI.
Coolant should have aminimum boiling point of 300F
(149c) and a freezing point no higher than -34F (-37c).

Do not add plain water. Replace coolant per the
recommended schedule.

IMPORTANT:

The manufacturers of the engine and fuel system do not
recommend the use of “stop leak” additives to repair
leaks in the cooling system. If leaks are present the
radiator should be removed and re- paired or replaced.

ENGINE ELECTRICAL SYSTEM MAINTNANCE

The engine’s electrical system incorporates an electronic
control module (ECM) to control various related
components. The electrical system connections and
ground circuits require good connections. Follow the
recommended maintenance schedule in this section to
maintain optimum performance. When inspecting the
electrical system check the following:

e Check Positive and Negative cables for corrosion,
rubbing, chafing, burning and to ensure tight
connections at both ends.

e Check battery for cracks or damage to thecase
and replace if necessary.

e Inspect engine wire harness for rubbing, chafing,
pinching, burning, and cracks or breaks inthe wiring.

o Verify that engine harness connectors are correctly
locked in by pushing in and then pulling the
connector halves outward.

e Inspect ignition coil wire for hardening, cracking,
arcing, chafing, burning, separation, split boot
covers.

e Check spark plug wires for hardening, cracking,
chafing, arcing or burning, separation, andsplit boot
covers.

o Replace spark plugs at the required intervals per
the recommended maintenance schedule.

e Verify that all electrical components are securely
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mounted to the engine or chassis.

e Verify that any additional electrical services in-
stalled by the owner are properly installed in the
system.

e Verify that the MIL, charging, and oil pressure
lights illuminate momentarily during engine start.

ENGINE CRANKCASE OIL
OIL RECOMMENDATION

It is recommended to use GM Specification GM6094M.
To achieve proper engine performance and durability, it
is important that you only use engine lubricating oils
displaying the Ameri- can Petroleum Institute (API)
“Starburst” Certification Mark ‘FOR GASOLINE ENGINES’
on the container.

Gasoline engines that are converted to run on LPG or NG
fuels must use oils labeled for gasoline engines. Qils
specifically formulated for Heavy Duty or Natural Gas
Engines are not acceptable.

IMPORTANT:

Oils recommended by the engine manufacturer already
contain a balanced additive treatment. Oils containing
“solid” additives, non-detergent oils, or low-quality oils are
not recommended by the engine manufacturer.
Supplemental additives added to the engine oil are not
necessary and may be harmful. The engine and fuel system
supplier do not review, approve or recommend such
products.

SYNTHETIC OILS

Synthetic oils have been available for use in industrial
engines for a relatively long period of time and may offer
advantages in cold and hot temperatures. However, it is not
known if synthetic oils provide operational or economic
benefits over conventional petroleum-based oils in
industrial engines. Use of synthetic oils does not permit the
extension of oil change intervals.

CHECKING/FILLING ENGINE OIL LEVEL
IMPORTANT:

Care must be taken when checking engine oil level. Oil
level must be maintained between the “ADD” mark and
the “FULL” mark on the dipstick.



To ensure that you are not getting a false reading, make
sure the following steps are taken before checking the oil
level.

1. Stop engine.

2. Allow approximately several minutes for the oilto
drain back into the oil pan.

3. Remove the dipstick. Wipe with a clean cloth or
paper towel and reinstall. Push the dipstickall the
way into the dipstick tube.

4. Remove the dipstick and note the amount ofoil on
the dipstick. The oil level must be be- tween the
“FULL” and “ADD” marks.

1. Start the engine and run until it reaches normal
operating temperature.

0 CAUTION

An overfilled crankcase (oil level being toohigh)
can cause an oil leak, a fluctuation ordrop in oil
pressure. When overfilled, the engine

crankshafts splash and agitate the oil, causing it

to aerate or foam.

DIPSTICK

ADD MARK

Figure 2 Engine Oil Dip tick (Typical)

5. If the oil level is below the “ADD” mark reinstall the
dipstick into the dipstick tube and proceed to Step 6.

6. Remove the oil filler cap from the valve cover.

7. Add the required amount of oil to bring the level up
to, but not over, the “FULL” mark on the dipstick
Reinstall the oil filler cap to the valve rocker arm
cover and wipe any excess oil clean.

CHANGING THE ENGINE OIL
IMPORTANT:
When changing the oil, always change the oil filter.
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IMPORTANT:

Change oil when engine is warm and the old oil flows
more freely.

2. Stop engine

IMPORTANT:

Engine oil will be hot. Use protective gloves to prevent
burns. Engine oil contains chemicals which may be
harmful to your health. Avoid skin contact.

3. Remove drain plug and allow the oil to drain.
4. Remove and discard oil filter and its sealing ring.

5. Coat sealing ring on the new filter with clean engine

oil, wipe the sealing surface on the filter mounting
surface to remove any dust, dirt or debris. Tighten
filter securely (follow filter manufacturer’s
instructions). Do not over tighten.

6. Check sealing ring on drain plug for any damage,

replace, if necessary, wipe plug with clean rag, wipe
pan sealing surface with clean rag and renstall plug
into the pan. Tighten to specification.

7. Fill crankcase with oil.
8. Start engine and check for oil leaks.

9. Dispose of oil and filter in a safe manner.



FUEL SYSTEM INSPECTION AND MAINTENANCE
GASOLINE AND LPG FUEL SYSTEM

The fuel system installed on this industrial engine has
been designed to meet the mobile engine emission
standard applicable for the 2010 and later model years.
To ensure compliance to these standards, follow the
recommended maintenance schedule contained in this
section.

INSPECTION AND MAINTENANCE OF THE FUEL STORAGE
CYLINDER

The fuel storage cylinder should be inspected daily or at
the beginning of each operational shift for any leaks,
external damage, adequate fuel supply and to ensure the
manual service valve is open. Fuel storage cylinders
should always be securely mounted, inspect the securing
straps or retaining devices for damage ensure that all
locking devices are closed and locked. Check to ensure
that the fuel storage cylinder is positioned with the
locating pin in the tank collar on all horizontally mounted
cylinders this will ensure the proper function of the
cylinder relief valve.

When refueling or exchanging the fuel cylinder, check
the quick fill valve for thread damage. Also verify O-ring
isin place and inspect for cracks, chunking or separation.
If damage to the O-ring is found, replace prior to filling.
Check the ser- vice line quick coupler for any thread
damage.

IMPORTANT:

When refueling the fuel cylinder, wipe both the female
and male connection with a clean rag prior to filling to
prevent dust, dirt and debris from being introduced to
the fuel cylinder.

INSPECTION AND REPLACEMENT OF THE FUEL FILTER

The fuel system on this emission certified engine may
utilize an in-line replaceable fuel filter element. This
element should be replaced, at the intervals specified in
the recommended maintenance schedule. When
inspecting the fuel filter check the following:
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e Check for leaks at the inlet and outlet fittings,
using a soapy solution or an electronic leak
detector and repair if necessary.

e Check to make sure filter is securely mounted.

e Check filter housing for external damage or
distortion. If damaged replace fuel filter.

REPLACING THE FUEL FILTER:

1. Move the equipment to a well-ventilated area and
verify that sparks, ignition, and any heat sources are
not present.

2. Start the engine.

3. If the engine operates on a positive pressure fuel
system, run the engine with the fuel sup- ply closed
to remove fuel from the system.

IMPORTANT:

A small amount of fuel may still be present in the fuel
line. Use gloves and proper eye protection to prevent
burns. If liquid fuel continues to flow from the
connections when removed, make sure the manual valve
is fully closed.

4. Slowly loosen the inlet fitting and disconnect.

5. Slowly loosen the outlet fitting and disconnect.

6. Remove the filter housing form the equipment.

7. Check for contamination.

8. Tap the opening of the filter on a clean cloth.

9. Check for debris.

10. Check canister for proper mounting direction.

11. Reinstall the filter housing to the equipment.

12. Tighten the inlet and outlet fittings to specification.

Check for leaks at the inlet and outlet fittings, and the
filter housing end connection using a soapy solution or
an electronic leak detector, if leaks are detected make
repairs.



DIRECT ELECTRONIC PRESSURE REGULATOR (DEPR)
MAINTENANCE AND INSPECTION

IMPORTANT:

The Direct Electronic Pressure Regulator (DEPR)
components have been specifically designed and
calibrated to meet the fuel system requirements of the
emission certified engine.

If the DEPR fails to operate or develops a leak, it should
be repaired or replaced with the OEM recommended
replacement parts. When inspecting the system check
for the following items:

e Check for any fuel leaks at the inlet and outlet
fittings.

e Check for any fuel leaks in the IEPR body.

e Check the inlet and outlet fittings of the coolant
supply lines for water leaks if applicable.

e Check to ensure the IEPR is securely mounted, and
the mounting bolts are tight.

o Check IEPR for external damage.

e Check IEPR electrical connection to ensure the
connector is seated and locked.

CHECKING/DRAINING OIL BUILD-UP IN THE VAPORIZER
REGULATOR

During the course of normal operation for LPG engines
oil or “heavy ends” may build inside the secondary
chamber of the Vaporizer Regulator.

These oil and heavy ends may be a result of poor fuel
quality, contamination of the fuel, or regional variation
of the fuel make up. A significant buildup of oil can affect
the performance of the secondary diaphragm response.
The Recommended Maintenance Schedule found in this
section recommends that the oil be drained at every oil
change.

This is the minimum requirement to maintain the
emission warranty. More frequent draining of the
Vaporizer Regulator is recommended where sub-
standard fuel may be a problem. PSI recommends the
Vaporizer Regulator be drained at every engine oil
change if contaminated or sub- standard fuel is
suspected or known to be have been used or in use with
the emission complaint fuel system. This is known as
special maintenance, and failure to follow this
recommendation may be used to deny a warranty claim.
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IMPORTANT:

Draining the regulator when the engine is warm will help
the oils to flow freely from the regulator. To drain the
regulator, follow the steps below:

1. Move the equipment to a well-ventilated area and
ensure no external ignition sources are present.

2. Start the engine.
3. With the engine running close the manual valve.

4. When the engine runs out of fuel turn OFF the key
when the engine stops and disconnect the negative
battery cable.

IMPORTANT:

A small amount of fuel may still be present in the fuel
line, use gloves to prevent burns, wear proper eye
protection. If liquid fuels continue to flow from the

connections when loosened check to make sure the
manual valve is fully closed.

5. Loosen the hose clamp at the inlet and outlet hoses
and remove the hoses.

6. Remove the regulator mounting bolts.
7. Place a small receptacle in the engine compartment.

8. Rotate the regulator to 90° so that the outlet fitting
is pointing down into the receptacle and drain the
regulator.

9. Inspect the secondary chamber for any large, dried
particles and remove.

10. Remove the receptacle and reinstall the regulator
retaining bolts and tighten to specifications.

11. Reinstall the fuel hoses.

12. Reconnect any other hoses removed during this
procedure.

13. Slowly open the manual service valve.
IMPORTANT:

The fuel cylinder manual valve contains an “Excess Flow
Check Valve” open the manual valve slowly to prevent
activating the “Excess Flow Check Valve.”

14. Check for leaks at the inlet and outlet fittings using a
soapy solution or an electronic leak detector. If leaks
are detected make repairs. Check coolant line
connections to ensure no leaks are present.

15. Start engine recheck for leaks at the regulator.

16. Dispose of any drained material in safe and proper
manner.



AIR FUEL MIXER/THROTTLE CONTROL DEVICE
MAINTENANCE AND INSPECTION

IMPORTANT:

The Air Fuel Mixer components have been specifically
designed and calibrated to meet the fuel system
requirements of the emission certified engine. The mixer
should not be disassembled or rebuilt. If the mixer fails
to operate or develops a leak the mixer should be
replaced with the OEM recommended replacement
parts.

When inspecting the mixer check for the following items:
e Leaks at the inlet fitting.

e Fuel inlet hose for cracking, splitting or chaffing,
replace if any of these condition exist.

e Ensure the mixer is securely mounted and is not
leaking vacuum at the mounting gasket or surface.

e Inspect air inlet hose connection and clamp. Also
inspect inlet hose for cracking, splitting or chafing.
Replace if any of these conditions exist.

e Inspect Air cleaner element according to the
Recommended Maintenance Schedule found in
this section.

e Check Fuel lines for cracking, splitting or chafing.
Replace if any of these conditions exist.

e Check for leaks at the throttle body and intake
manifold.

EXHAUST SYSTEM AND CATALYTIC CONVERTER
INSPECTION AND MAINTENANCE

IMPORTANT:

The exhaust system on this emission certified engine
contains a Heated Exhaust Gas Oxygen Sensor (HEGO)
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which provides feed back to the ECM on the amount of
oxygen present in the exhaust stream after combustion.

The oxygen in the exhaust stream is measured in voltage
and sent to the ECM. The ECM then makes corrections to
the fuel air ratio to ensure the proper fuel charge and
optimum catalytic performance. Therefore, it is
important that the exhaust connections remain secured
and air tight.

IMPORTANT:

The HEGO sensor is sensitive to silicone-based products.
Do not use silicone sprays or hoses which are assembled
using silicone lubricants. Silicone contamination can
cause severe damage to the HEGO.

When inspecting the Exhaust system check the following:

e Exhaust manifold at the cylinder head for leaks and
that all retaining bolts and shields (if used) are in
place.

e Manifold to exhaust pipe fasteners to ensure they
are tight and that there are no exhaust leaks repair
if necessary.

e HEGO electrical connector to ensure connector is
seated and locked, check wires to ensure there is
no cracking, splits chafing or “burn through.”
Repair if necessary.

e Exhaust pipe extension connector for leaks tighten
if necessary.

e |If the engine is equipped with a catalytic converter
inspect the converter to ensure it is securely
mounted.

e Check for any leaks at the inlet and outlet of the
converter.



LPG Fuel System
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MOBILE ENGINE LPG FUEL SYSTEM SCHEMATIC
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DESCRIPTION AND OPERATION OF THE FUEL SYSTEMS
NG & LPL FUEL SYSTEM

The primary components of the fuel system are the fuel
supply, direct electronic pressure regulator (DEPR), fuel
mixer, electronic throttle control (ETC) device, 2-Stage
convertor, engine control module (ECM), and a catalytic
converter. The system operates on a slightly positive fuel
pressure. Primary fuel pressure can be measured at the
LD 2-Stage converter. Secondary fuel pressure command
and actual fuel pressure is monitored by the ECM. You
can view these pressures using the diagnostic ser- vice
tool.

SERVICE LINES

Fuel flows from the fuel supply to the electric lock off
valve. The service lines are not supplied by the engine
manufacturer. Please contact the equipment
manufacturer regarding fuel service lines

FUEL FILTER

LP, fuel like all other motor fuels is subject to
contamination from outside sources. Refueling of the
equipment tank and removal of the tank from the
equipment can inadvertently introduce dirt and other
foreign matter into the fuel system. It is therefore
necessary to filter the fuel prior to entering the fuel
system components downstream of the tank. An inline
fuel filter has been installed in the fuel system to remove
the dirt and foreign matter from the fuel, which is re-
placeable as a unit only. Maintenance of the filter is
critical to proper operation of the fuel system and should
be replaced according to the maintenance schedule or
more frequently under severe operating conditions.

Inline Fuel Filter

—

. Fuel Flow .
I i

—>
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ELECTRIC FUEL LOCK-OFF VALVE

The Electric Fuel lock-off valve is an integrated assembly
consisting of a 12-volt solenoid and a normally closed
valve. When energized, the solenoid opens the valve and
allows the fuel to flow through the device. The valve
opens during cranking and the engine run cycles.

ELECTRIC FUEL LOCK-OFF

Voltage to the Electric Lock-Off Valve is controlled by the
engine control module (ECM).

DIRECT ELECTRONIC PRESSURE REGULATOR (DEPR)

The ECI engine management system uses the DEPR to
control fuel delivery for the precise fuel metering
necessary for optimum combustion, fuel economy and
transient response. The DEPR is available in either a 19
or a 28 mm size.

The DEPR is a single-stage microprocessor based
electromechanical fuel pressure regulator that in-
corporates a high speed/fast acting actuator. It
communicates with the Engine Control Module (ECM)
over a Controller Area Network (CAN) link, receiving fuel
pressure commands and broadcasting DEPR operating
parameters back to the ECM. The DEPR can regulate fuel
pressure from -18 to +13 inches of water column above
the Mixer air in- let pressure, providing sufficient control
authority to stall an engine either rich or lean. When the
DEPR receives an output pressure command from the
ECM, the valve is internally driven to attain targeted.



fuel pressure, the DEPR then closes the loop internally
using a built-in fuel pressure sensor to maintain target
fuel pressure/fuel flow rate, until an- other external
command from the ECM is received (intervals < 10 ms).
The DEPR has an integral fuel temperature sensor that is
used by the ECM to correct for variations in fuel density.
This strategy provides an extremely accurate method for
open loop fuel control. Then with the addition of the pre-
and post-cat oxygen sensors, the pressure command
transmitted form the ECM can be further adjusted using
closed loop feedback.

Direct Electronic Pressure Regulator

A CAUTION

The IEPR is an emission control device and
should only be serviced by qualified
technicians.

AIR FUEL MIXER

The air valve mixer is a self-contained air-fuel metering
device. The mixer is an air valve design, utilizing a
relatively constant pressure drop to draw fuel into the
mixer from cranking speeds to full load. The mixer is
mounted in the air stream ahead of the throttle control
device.

When the engine begins to crank it draws in air with the
air valve covering the inlet, and negative pressure begins
to build. This negative pressure signal is communicated
to the top of the air valve chamber through vacuum ports
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in the air valve assembly. A pressure/force imbalance
begins to build across the air valve diaphragm between
the air valve vacuum chamber and the atmospheric
pressure below the diaphragm. The vacuum being
created is referred to as Air Valve Vacuum (AVV). As the
air valve vacuum reaches the imbalance point, the air
valve begins to lift against the air valve spring. The
amount of AVV generated is a direct result of the throttle
position. At low engine speed the air valve vacuum and
the air valve position is low thus creating a small venturi
for the fuel to flow. As the engine speed increases the
AVV increases, and the air valve is lifted higher thus
creating a much larger venturi. This air valve vacuum is
communicated from the mixer venturi to the IEPR via the
fuel sup- ply hose.

The mixer is equipped with a low-speed mixture
adjustment retained in a tamper proof housing. The
mixer has been preset at the factory and should not
require adjustment. In the event that the idle adjustment
should need to be adjusted refer to the Fuel System
Repair section of this manual.

y CAUTION

The air/fuel mixer is an emission control de-vice.
Components inside the mixer are specifically
calibrated to meet the engine’s emissions
requirements and should never be disassembled
or rebuilt. If the mixer fails to function correctly,
replace with an OEM replacement part.

Air Valve Mixer

Light Duty 2-Stage Vaporize



The tier 3 certified mobile products utilize a 2-stage
vaporizer as part of the fuel system. The primary function
of this part is to convert liquid LP fuel into a propane
vapor. The vapor is then introduced into the DEPR where
the pressures are regulated. Con- verting the fuel from a
liquid to a vapor is accomplished by passing the propane
through a heat exchanger inside the convertor. Coolant
flows through the convertor as part of the heat exchange
process.

LD 2-Stage Vaporizer
ELECTRONIC THROTTLE CONTROL DEVICE (ETC)—

Engine speed is controlled by the ECM and the Electronic
Throttle Control device which is an automotive style
throttle. The ECM controls engine speed one of several
ways depending on the equipment manufacturer’s
requirement. Engine speed can be controlled by discrete
speed governing, whereby the OEM sends an open, high
or low voltage signal to an ECM pin. The ECM then
targets the preprogrammed speed for that pin.

The other two modes are through the use of a foot pedal
or a hand throttle controller. In both cases the foot pedal
or hand throttle controller will send a 0-5-volt signal to
the ECM. The ECM is programmed with an idle and high
speed and interprets speed in between the two based on
voltage.

When the engine is running electrical signals are sent
from the foot pedal position sensor to the engine ECM

22| Page

when the operator depresses or release the foot pedal.
The ECM then sends an electrical signal to the motor on
the electronic throttle control to increase or decrease
the angle of the throttle blade thus increasing or
decreasing the air/fuel charge to the engine. The
electronic throttle control device incorporates two
internal Throttle Position Sensors (TPS) which provide
output signals to the ECM as to the location of the
throttle shaft and blade. The TPS information is used by
the ECM to correct for speed and load control as well as
emission.

Electronic Throttle Control Device
THREE-WAY CATALYTIC CONVERTER

The Catalytic Converter is a component of the emissions
system which is designed to meet the emission standards
in effect for the Tier 3 mobile certified product.

The exhaust gases pass through the honeycomb catalyst
which is coated with a mixture of precious group metals
to oxidize and reduce CO, HC and NOX emission gases.

Three Way Catalytic Converter



ENGINE CONTROL MODULE

To obtain maximum effect from the catalyst and
accurate control of the air fuel ratio, the emission
certified engine is equipped with an onboard computer
or Engine Control Module (ECM). The ECM is a 32-bit
controller which receives input data from sensors
mounted to the engine and fuel system and then outputs
various signals to control engine operation.

Inputs Outputs

PS—————————————»

ECTIAT ———0— —————— ~Timing (Distributor) s~
Timing (Distributor) —— — Speed Control—»
02 Sensors—— — Gauges —————»

—_—> — —
hloricy ENGINE CONTROL MODULE Sl

EPR———M» —EPR————>

Engine Control Module (ECM)

One specific function of the controller is to maintain a
closed loop fuel control which is accomplished by use of
the Heated Exhaust Gas Oxygen sensor (HEGO) mounted
in the exhaust system. The HEGO sensor sends a voltage
signal to the controller which then outputs signal to the
EPR to change the amount of fuel being delivered from
the regulator or mixer to the engine.

The controller also performs diagnostic functions on the
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fuel system and notifies the operator of engine
malfunctions by turning on a Malfunction Indicator Light
(MIL) mounted in the dash. Malfunctions in the system
are identified by a Diagnostic Trouble Code (DTC)
number. In addition to notifying the operator of the
malfunction in the system, the controller also stores the
information about the malfunction in its memory. A
technician can than utilize a computerized diagnostic
scan tool to retrieve the stored diagnostic code and by
using the diagnostic charts in this manual to determine
the cause of the malfunction. In the event a technician
does not have the computerized diagnostic tool, the MIL
light can be used to identify the diagnostic code to
activate the “blink” feature and count the number of
blinks to determine the diagnostic code number to lo-
cate the fault in the system.

HEATED EXHAUST GAS OXYGEN SENSORS

The Heated Exhaust Gas Oxygen (HEGO) Sensors are
mounted in the exhaust system, one upstream and one
downstream of the catalytic converter. Models that do
not use a catalyst assembly will only use one HEGO
sensor.

The HEGO sensors are used to measure the amount of
oxygen present in the exhaust stream to determine
whether the air-fuel ratio is too rich or to lean. It then
communicates this measurement to the ECM. If the
HEGO sensor signal indicates that the exhaust stream is
too rich, the ECM will decrease or lean the fuel mixture
during engine operation. If the mixture is too lean, the
ECM will richen the mixture. If the ECM determines that
arich or lean condition is present for an extended period
of time which cannot be corrected, the ECM will set a
diagnostic code and turn on the MIL light in the dash.

By monitoring output from the sensor upstream and the
sensor downstream of the catalytic converter, the ECM
can determine the performance of the catalyst.

—HEGO1 volts —HEGOZ wlts

04

E GO Volts (VDC)

50 51 52 53 54 55 56 57 58 59 Bl
Time (sec)



The Heat Exhaust Gas Oxygen (HEGO) Sensor

HEGO1 (upstream or before the catalytic converter) and
HEGO2 (downstream) voltage output.

! CAUTION

The Heated Exhaust Gas Oxygen Sensor (HEGO)
is an emissions control compo- nent. In the
event of a failure, the HEGO should only be
replaced with the recom- mended OEM
replacement part. The HEGO is sensitive to
silicone-based prod-ucts and can become
contaminated.

Avoid using silicone sealers or air or fuelhoses
treated with a silicone based lubri-cant.

TMAP SENSOR

The Temperature Manifold Absolute Pressure or TMAP
sensor is a variable resistor used to monitor the
difference in pressure between the intake manifold and
outside or atmospheric pressure and the temperature.
The ECM monitors the resistance of the sensor to
determine engine load (the vacuum drops when the
engine is under load or at wide open throttle). When the
engine is un- der load, the computer may alter the fuel
mixture to improve performance and emissions. The
ECM also monitors the temperature, primarily to richen
the fuel/air mixture during a cold start.
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COOLANT TEMPERATURE SENSOR

The Engine Coolant Temperature sensor or ECT is a
variable resistance thermistor that changes resistance as
the engine's coolant temperature changes. The sensor's
output is monitored by the ECM to determine a cold start
condition and to regulate various fuel and emission
control functions via a closed loop emission system.

OIL PRESSURE SENDER

The Engine Oil Pressure sensor is designed to ensure
adequate lubrication throughout the engine. It provides
a pressure value for the oil pressure gauge and is
monitored by the ECM. If the pressure drops, an MIL will
occur.
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Engine Control Module (ECM) vs Integrated Electronic Pressure Regulator (IEPR)

For different engine platforms and sizes, the Engine Control Module (ECM) may either be a dedicated unit or integrated
into the Integrated Electronic Pressure Regulator (IEPR). Regardless of the configuration, whether it's a standalone ECM
or one integrated with the electronic pressure regulator, the operating software and the underlying principles remain
consistent.

The integrated ECM, when part of the IEPR, generally offers reduced functionality and capabilities. This integration is

typically more suitable for smaller, stationary engine products, where the demands on the ECM are less extensive. This
design choice balances the need for control and efficiency with the scale and complexity of the engine system

Engine Control Module “ECM”

ENGINE PLATFORM
4G IEPR

4G ECM

P LR R

4G Display

# Coveorone > e
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Stationary NG or LP Fuel System

PSI Stationary Industrial Engines can generally run on EITHER Natural Gas OR Propane Fuel.
Required fuel pressure into the IEPR or EPR is 7 to 11 Inches of Water Column (7” WC) during all load conditions.

The engine needs to know which fuel to run on, this is accomplished by utilizing the “Fuel Select” circuit in the
customer interface connector.

The fuel system, engine control system, and ignition system does not require modification when changing switching
between NG or Propane fuel types.
— Except for what is noted above regarding the “Fuel Select” circuit

All PSI engines (except for gasoline or diesel) require the fuel to enter the engine as “gaseous” fuel.
— Our engines do not directly run on liquid propane
— If the application is using liquid propane as the fuel source, the liquid MUST be converted to a vapor
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Gasoline Fuel System
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MOBILE ENGINE GASOLINE FUEL SYSTEM SCHEMATIC
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GASOLINE MULTI POINT FUEL INJECTON (3.0L Engine)

The primary components of the Gasoline Multi Point Fuel Injection (MPFI) fuel system are the gasoline fuel tank,
electric fuel pump, fuel pressure and temperature sensor manifold, fuel filter and fuel rail.

GASOLINE FUEL STORAGE TANK

The gasoline fuel storage tank location may very on equipment applications. The fuel tank may be integrated
into the chassis frame or may be a standalone vessel mounted on the equipment. For precise location for the
equipment application refer to the OEMs vehicle manual.

GASOLINE FUEL PUMP

The Gasoline is stored as a liquid in the fuel tank and in drawn into the fuel system by a 12-volt electric fuel
pump. Depending on the vehicle application the fuel pump may be mounted in the fuel tank or as a standalone
component. In either case the fuel pump will receive a signal from the ECM at Key On to prime the fuel system
for approximately 2 seconds prior to start. Priming of the fuel system provides for a quicker start when the
engine begins to crank. Consult the OEM for the location of the fuel pump.

GASOLINE PRESSURE AND TEMPERATURE SENSOR MANIFOLD

This engine is equipped with a fuel injector rail that does not have a pressure regulator or a return circuit to the
fuel tank. Fuel pressure for this engine is regulated by the engine’s ECM. The ECM receives fuel pressure and
temperature feedback from the gasoline fuel sensor manifold and uses this information to control the ground
side of the fuel pump. Fuel pressure is regulated by the ECM pulse width modulating (PWM) the fuel pump. The
fuel pressure and temperature sensor manifold has a return or “bleed” circuit that connects back to the
equipment fuel tank. This circuit is used to bleed off any vapor that develops in the line and returns a small
amount of fuel to the tank. The fuel comes from the fuel tank and passes through the fuel pump. Fuel exits the
fuel pump, passes through the filter, and then enters the fuel pressure and temperature manifold assembly. Fuel
flows through the feed circuit and is delivered to the fuel injector rail. Fuel that enters the bleed circuits through
the by-pass valve in the manifold is returned to the fuel tank.

Gasoline Fuel Pres-  Blesaretury - %
sure and Temperature
Manifold Assembly e el

FUEL FILTER

After the fuel is drawn into the fuel pump, the fuel flows through the gasoline fuel filter. The fuel filter will trap
small particles. The fuel passes through the filter to remove debris which prevents the fuel pressure and
temperature manifold and fuel injectors from becoming damaged. Maintenance of the fuel filter is required as
indicated in the Recommended Maintenance Schedule. A more frequent replacement of the filter may be
required if the equipment operates in a dusty or dirty environment.

29| Page



FUEL INJECTOR RAIL

The fuel flows from the fuel pressure and temperature manifold assembly to the fuel rails where the fuel is
delivered to the fuel injectors. The fuel rail also contains a Schrader valve which is utilized to test the regulated
pressure of the fuel system.

FUEL INJECTOR

The fuel supply is maintained on the top of the injector from the injector rail. The injector is fed a “pulse” signal
through the wire harness which causes the injector to open. During regular operating conditions the ECM
controls the opening and duration of opening of the injector. During lower RPM operation the injector signals
or “pulses” are less frequent then when the engine is operating at higher RPMs. The certified engine has been
calibrated to deliver the precise amount of fuel for optimum performance and emission control.

Fuel Injector Rail

& Fuel Injectc
J Cylinder

Head
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GASOLINE IAFM Manifold (4.3L Engine)

The primary components of the Gasoline IAFM fuel system are the gasoline fuel tank, electric fuel pump, fuel
pressure and temperature sensor manifold, Intake manifold, and IAFM.

GASOLINE FUEL STORAGE TANK

The gasoline fuel storage tank location may very on equipment applications. The fuel tank may be integrated
into the chassis frame or may be a standalone vessel mounted on the equipment. For precise location for the
equipment application refer to the OEMs vehicle manual.

GASOLINE FUEL PUMP

The Gasoline is stored as a liquid in the fuel tank and in drawn into the fuel system by a 12-volt electric fuel
pump. Depending on the vehicle application the fuel pump may be mounted in the fuel tank or as a standalone
component. In either case the fuel pump will receive a signal from the ECM at Key On to prime the fuel system
for approximately 2 seconds prior to start. Priming of the fuel system provides for a quicker start when the
engine begins to crank. Consult the OEM for the location of the fuel pump.

GASOLINE PRESSURE AND TEMPERATURE SENSOR MANIFOLD

This engine is equipped with a fuel injector rail that does not have a pressure regulator or a return circuit to the
fuel tank. Fuel pressure for this engine is regulated by the engine’s ECM. The ECM receives fuel pressure and
temperature feedback from the gasoline fuel sensor manifold and uses this information to control the ground
side of the fuel pump. Fuel pressure is regulated by the ECM pulse width modulating (PWM) the fuel pump. The
fuel pressure and temperature sensor manifold has a return or “bleed” circuit that connects back to the
equipment fuel tank. This circuit is used to bleed off any vapor that develops in the line and returns a small
amount of fuel to the tank. The fuel comes from the fuel tank and passes through the fuel pump. Fuel exits the
fuel pump, passes through the filter, and then enters the fuel pressure and temperature manifold assembly. Fuel
flows through the feed circuit and is delivered to the fuel injector rail. Fuel that enters the bleed circuits through
the by-pass valve in the manifold is returned to the fuel tank.

=)

Gasoline Fuel Pres-  lesaretur, 5 ®
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FUEL FILTER

After the fuel is drawn into the fuel pump, the fuel flows through the gasoline fuel filter. The fuel filter will trap
small particles. The fuel passes through the filter to remove debris which prevents the fuel pressure and
temperature manifold and fuel injectors from becoming damaged. Maintenance of the fuel filter is required as
indicated in the Recommended Maintenance Schedule. A more frequent replacement of the filter may be
required if the equipment operates in a dusty or dirty environment.
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IAFM Intake Manifold

IAFM is the acronym for Intake Air Fuel Module. This style intake manifold incorporates the air intake manifold
and gasoline fuel delivery system into one module. The IAFM is used on the 4.3L GM engine.

1) Throttle Body Location
2) MAP Sensor

3) Fuel Injector Connector
4) PCV Circuit

5) Fuel Inlet Connection

Fuel Injectors

The IAFM system uses one fuel injector per cylinder. The injectors are routed to each intake port internally as shown in
number 7. The nominal fuelpressure is typically in the range of 74 psia.

6) Upper Intake
7) Fuel Injectors
8) Lower Intake
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Fuel System Diagnosis
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FUEL SYSTEM DIAGNOSIS

Direct Electronic Pressure Regulator Assembly

FUEL SYSTEM DESCRIPTION DIAGNOSTIC AIDS

If the equipment will not continue to run, refer

to Hard Start for preliminary checks.

e Inspect the fuel supply lines to verify they are
properly connected and do not have any kinks or
damage.

The Engine Control Module (ECM) receives
information from various engine sensors in
order to control the operation of the Direct
Electronic Pressure Regulator (DEPR) and lock-
off Valve.

o Verify the fuel lock off valve is operating properly.

The lock-off Valve solenoid prevents fuel flow Refer to the OEM for information on the fuel shut

un- less the engine is cranking or running.

off valve.
At Key ON, the DEPR valve receives a two (2) TOOLS REQUIRED:
second prime pulse from the ECM, allowing
time for the fuel to flow through the fuel filter DST
and fuel lines to the DEPR. e Diagnostic Scan Tool (DST)
Fuel travels from the lock-off to the light duty PRESSURE GAUGES
2- stage regulator into the DEPR. o ITK-2 Test Kit

Engine cranking generates vacuum which pro-
vided lift for the mixer air valve and is
commonly referred to as air valve vacuum.
Once in the mixer, the fuel is combined with air
and is drawn into the engine for combustion.
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TEST DESCRIPTION

The basis of the fuel system test is to determine
if the fuel is operating within proper fuel
control parameters. This fuel control system
operates on the basis of short term and long-
term fuel correction to compensate for the
normal operation and aging of the engine.
Abnormal operation of the engine, due to a
component issue or lack of maintenance will
cause fuel system control parameters to
operate outside of the normal range.

The fuel system correction factors are viewable
using the laptop based Diagnostic Service Tool
(DST).

The short-term correction factor is a
percentage-based fuel correction that will
immediately be ap- plied once the engine
reaches the closed loop fuel control mode. The
short-term correction factor is known as
“Closed Loop 1” on the DST.

The long-term correction factor writes the
short-term correction into long term memory
so it is available immediately on the next
start/run cycle. The long-term correction factor
is known as “Adaptive 1” on the DST.

Closed Loop 1 and Adaptive 1 can be viewed on
the Closed Loop Control panel on the Faults
Page of the DST.

[ OTC535: Pomer eley cof cpen B DTC 585 Power eisy cod cpon
B DTCS15: 92ty ool open B OTCE15: Satay cof open

Closed Loop 1 & Adaptive 1

Any parameter found to be out of conformance
will require additional diagnosis.
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HOW THE CORRECTION FACTORS WORK

The correction factors are displayed in the DST
as a positive or negative percent. The numbers
will range between -35% and +35%. A negative
fuel correction number indicates the removal
of fuel.

An outside condition causing the system to be
rich, such as a restricted air cleaner, can cause
a negative short term and long-term fuel
correction. An outside condition causing the
system to be lean, such as a vacuum leak, can
cause a positive fuel correction.

DETERMINING TOTAL FUEL CORRECTION

The total fuel correction is the sum of the
short-term correction (Closed Loop 1) and the
long-term correction (Adaptive 1).

For instance, a Closed Loop 1 reading of -1.5%
and an Adaptive 1 reading of -3.5% would
mean a total fuel correction of -5% was taking
place at that time. The system is removing 5%
fuel at that time.

A Closed Loop 1 reading of 1.5% and an
Adaptive 1 reading of 3.5% (note both are
positive numbers) would mean that a total fuel
correction of 5% was taking place at that time.
The system is adding 5% fuel.



NORMAL & ABNORMAL FUEL CORRECTION

Generally, the system is operating within
specification when total fuel correction falls
between - 15% and +15%. Operation outside of
this range will require further diagnosis to
determine the system level issue affecting fuel
control. The system will set Diagnostic Trouble
Codes (DTC'’s) for correction factors in the +/-
30%-35% range.

If total fuel correction is found to be operating
outside of the normal range additional
diagnostic procedure will be required to
determine the cause. Follow the appropriate
Symptom Rou- tine or DTC Chart for additional
help.

Total Fuel Correction Chart

Sysiem Removing Fue

Syaiem Add ng Fugd

3% 3% 20 2% 5% A0

I - ricrmal Fuel Camectan

= Abnoread Fud Comeclion without DTC

I - oo Fuel Comection with DTG
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FUEL SYSTEM SYMPTOM DIAGNOSTICS

Checks Action

Before using this section, you should have performed On Board Diagnostic(OBD)
Check and determined that:

1. The ECM and MIL are operating correctly.
_ 2. There are no Diagnostic Trouble Codes (DTCs) stored, or a DTC existsbut
Section without a MIL.

Before Using This

Several of the following symptom procedures call for a careful visual and physical
check. These checks are very important as they can lead to promptdiagnosis and
correction of a problem.

1. Verify the customer complaint.
2. Locate the correct symptom table.
3. Check the items indicated under that symptom.
4. Operate the equipment under the conditions the symptom occurs. Verify
Fuel System Check HEGO switching between lean and rich. IMPORTANT! Normal HEGO
switching indicates the fuel system is in closed loop and operatingcorrectly
at that time.

5. Take a data snapshot using the DST under the condition that the symptomoccurs
to review at a later time.

Check all ECM system fuses and circuit breakers.

Check the ECM ground for being clean, tight and in its proper location.
Check the vacuum hoses for splits, kinks and proper connections.

Check thoroughly for any type of leak or restriction.

Check for air leaks at all the mounting areas of the intake manifold sealing
surfaces.

e Check for proper installation of the mixer assembly.

e Check for air leaks at the mixer assembly.

Visual and Physical Check the ignition wires for the following conditions:
Checks e Cracking

e Hardening

e Proper routing

e Carbon tracking.

e Check the wiring for the following items: proper connections, pinches orcuts.

e The following symptom tables contain groups of possible causes for each
symptom. The order of these procedures is not important. If the DST read-ings
do not indicate a problem, then proceed in a logical order, easiest to check or
most likely to cause the problem.
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INTERMITTENT

Checks Action

DEFINITION: The problem may or may not turn ON the (MIL) or store a Diagnostic Trouble Code (DTC).

Do not use the DTC tables. If a fault is an intermittent, the use of the DTC tables

Preliminary Checks ; ) ~ )
with this condition may result in the replacement of good parts.

Faulty electrical connections or wiring can cause most intermittent problems.Check
the suspected circuit for the following conditions:

e Faulty fuse or circuit breaker, connectors poorly mated, terminals not fully
seated in the connector (backed out). Terminals not properly formed or

damaged.
Faulty Electrical e  Wire terminals poorly connected.
Connections or e Terminal tension is insufficient.
Wiring e Carefully remove all the connector terminals in the problem circuit in or-der

to ensure the proper contact tension.

e If necessary, replace all the connector terminals in the problem circuit inorder
to ensure the proper contact tension (except those noted as “Not
Serviceable”). See section Wiring Schematics.

e Checking for poor terminal to wire connections requires removing the terminal
from the connector body.

If a visual and physical check does not locate the cause of the problem, operate
Operational Test the vehicle with the DST connected. When the problem occurs, an abnormal
voltage or scan reading indicates a problem circuit.

The following components can cause intermittent MIL and no DTC(s):

e Adefective relay.

e Switch that can cause electrical system interference. Normally, the prob-lem

Intermittent ML will occur when the faulty component is operating.

e The improper installation of add on electrical devices, such as lights, 2-way
radios, electric motors, etc.

e Theignition secondary voltage shorted to a ground.

e The MIL circuit or the Diagnostic Test Terminal intermittently shorted to
ground.

e The MIL wire grounds.

To check for the loss of the DTC Memory:

Illumination

1. Disconnect the TMAP sensor.
Loss of DTC Memory 2. ldle the engine until the MIL iIIuminate.s. -
3. The ECM should store a TMAP DTC which should remain in the memory when

the ignition is turned OFF. If the TMAP DTC does not store and re-main, the ECM
is faulty.
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NO START

Checks

Action

DEFINITION: The engine cranks OK but does not start.

Preliminary Checks

None

ECM Checks

Use the DST to:

e Check for proper communication with both the ECM.

e Check all system fuses engine fuse holder. Refer to Engine Controls
Schemattics.

e Check battery power, ignition power and ground circuits to the ECM. Re-fer to

Engine Control Schematics. Verify voltage and/or continuity for
each.

Sensor Checks

Check the TMAP sensor.
e Check the cam angle sensor for output (RPM).

Fuel System Checks

Important: A closed LPG manual fuel shut off valve will create a no startcondition.

e Check for air intake system leakage between the mixer and the throttlebody.
Verify proper operation of the low-pressure lock-off solenoids.

Verify proper operation of the fuel control solenoids.

Check the fuel system pressures.

Refer to the LPG Fuel System Diagnosis.

Check for proper mixer air valve operation.

Ignition System Checks

Note: LPG being a gaseous fuel requires higher secondary ignition systemvoltages
for the equivalent gasoline operating conditions.

1. Check for the proper ignition voltage output with J 26792 or the equivalent.
2. Verify that the spark plugs are correct for use with LPG.

Check the spark plugs for the following conditions:

Wet plugs.

Cracks or any damages.

Wear.

Improper gap.

Burned electrodes.

Heavy deposits.

Check for bare or shorted ignition wires.

Check for loose ignition coil connections at the coil
or wiring harness with intermittent connection.
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NO START

Checks Action

Important: The LPG Fuel system is more sensitive to intake manifold leak-age
than the gasoline fuel system.

Check for the following:

Vacuum leaks.

Improper valve timing.

Low compression.

Improper valve clearance.
Worn rocker arms.

Broken or weak valve springs.
Worn camshaft lobes.

Engine Mechanical
Checks

Check the exhaust system for a possible restriction:

e Inspect the exhaust system for damaged or collapsed pipes:

e Inspect the muffler for signs of heat distress or for possible internal failure.
Exhaust System Checks | ® Check for possible plugged catalytic converter. Refer to Restricted Exhaust
System Diagnosis.
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HARD START

Checks Action

DEFINITION: The engine cranks OK but does not start for a long time. The engine does eventually run or may start
but immediately dies.

Preliminary Checks Make sure the vehicle’s operator is using the correct starting procedure.

e Check the Engine Coolant Temperature sensor with the DST. Comparethe
engine coolant temperature with the ambient air temperature on a cold
engine. If the coolant temperature reading is more than 10 degreesgreater or
less than the ambient air temperature on a cold engine, checkfor high
resistance in the coolant sensor circuit. Check the cam angle sensor.

e Check the Throttle Position (TPS) and Foot Pedal Position (FPP) sensor
connections.

Sensor Checks

Important: A closed LPG manual fuel shut off valve will create an extendedcrank
OR no start condition.

e Verify the excess flow valve is not tripped or that the manual shut-offvalve
is not closed.

Fuel System Checks

Check mixer assembly for proper installation and leakage.

e Verify proper operation of the low-pressure lock-off solenoid.

e Verify proper operation of the EPR.

e Check for air intake system leakage between the mixer and the throttle body.
Check the fuel system pressures. Refer to the Fuel System Diagnosis.

Note: LPG being a gaseous fuel requires higher secondary ignition systemvoltages
for the equivalent gasoline operating conditions.

e Check for the proper ignition voltage output with J 26792 or the equivalent.
e Verify that the spark plugs are the correct type and properly gapped.

Check the spark plugs for the following conditions:
Wet plugs.

Cracks.

Wear.

Burned electrodes.

Heavy deposits

Check for bare or shorted ignition wires.
Check for moisture in the distributor cap.
Check for loose ignition coil connections.

Ignition System Checks

Important:

1. If the engine starts but then immediately stalls, check the cam angle sensor.
2. Check for improper gap, debris, or faulty connections.
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HARD START

Checks Action

Important: The LPG Fuel system is more sensitive to intake manifold leak-age
than the gasoline fuel supply system.

Check for the following:

Vacuum leaks

Improper valve timing

Low compression

Improper valve clearance.
Worn rocker arms.

Broken or weak valve springs
Worn camshaft lobes.

Engine Mechanical
Checks

Check the intake and exhaust manifolds for casting flash.
Check the exhaust system for a possible restriction:

e Inspect the exhaust system for damaged or collapsed pipes.

Exhaust System Checks e Inspect the muffler for signs of heat distress or for possible internal failure.
Check for possible plugged catalytic converter. Refer to Restricted ExhaustSystem
Diagnosis.
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CUTS OUT, MISSES

Checks Action

DEFINITION: A surging or jerking that follows engine speed, usually more pronounced as the engine load
increases, but normally felt below 1500 RPM. The exhaust has a steady spitting sound at idle, low speed,or hard
acceleration for the fuel starvation that can cause the engine to cut-out.

Preliminary Checks None

1. Start the engine.
2. Check for proper ignition coil resistance:
*  Primary Value: 0.4 —2 Ohms
* Secondary Value: 6K — 15K Ohms
3. Check for a cylinder misfire, damaged catalyst and for poor running.
conditions.
4. Verify that the spark plugs are the correct type and properly gapped.

Remove the spark plugs and check for the following conditions:

Insulation cracks.

Wear.

Improper gap.

Burned electrodes.

Heavy deposits.

Orange fouled spark plugs and/or damaged spark plugs.

Ignition System Checks

Visually/Physically inspect the secondary ignition for the following:

Ignition wires for arcing and proper routing.
Cross-firing.

Ignition coils for cracks or carbon tracking.
Wiring harness intermittent connection.

Perform a cylinder compression check. Check the engine for the following:

Improper valve timing.

Improper valve clearance.

Worn rocker arms.

Worn camshaft lobes.

Broken or weak valve springs.

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

Engine Mechanical
Checks

Fuel System Checks e Plugged fuel filter.
e Low fuel pressure, etc. Refer to LPG Fuel System Diagnosis.
e Check the condition of the wiring to the low-pressure lock-off solenoid.

Check for Electromagnetic Interference (EMI), which may cause a misfire condition.
Using the DST, monitor the engine RPM and note sudden increases in rpms displayed
Additional Check on the scan tool but with little change in the actual engine rpm.If this condition
exists, EMI may be present. Check the routing of the secondary wires and the ground
circuit.
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HESITATION, SAG, STUMBLE

Checks Action

DEFINITION: The engine has a momentary lack of response when putting it under load. The conditioncan occur
at any engine speed. The condition may cause the engine to stall if it’s severe enough.
Preliminary Checks None.

e Check the fuel pressure. Refer to LPG Fuel System Diagnosis.

e Check for low fuel pressure during a moderate or full throttle acceleration. If
the fuel pressure drops below specification, there is possibly a faulty low-
pressure regulator or a restriction in the fuel system.

Check the TMAP sensor response and accuracy.

Check Shut-Off electrical connection.

Check the mixer air valve for sticking or binding.

Check the mixer assembly for proper installation and leakage. Check theEPR.

Fuel System Checks

Note: LPG being a gaseous fuel requires higher secondary ignition system voltages
for the equivalent gasoline operating conditions. If a problem is re- ported on LPG
and not gasoline, do not discount the possibility of an LPG onlyignition system failure
and test the system accordingly.

Ignition System Checks | ®  Check for the proper ignition voltage output with J 26792 or the equivalent.
Verify that the spark plugs are the correct type and properly gapped.

Check for faulty spark plug wires.

Check for fouled spark plugs.

Check for manifold vacuum or air induction system leaks.

Additional Check
rtonathec Check the alternator output voltage.
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BACKFIRE

Checks Action

DEFINITION: The fuel ignites in the intake manifold, or in the exhaust system, making a loud poppingnoise.

Preliminary Check None.

Important! LPG, being a gaseous fuel, requires higher secondary ignition system
voltages for the equivalent gasoline operating conditions.The ignition system
must be maintained in peak condition to prevent backfire.

e Check for the proper ignition coil output voltage using the spark tester.
J26792 or the equivalent.

e Check the spark plug wires by connecting an ohmmeter to the ends of each
wire in question. If the meter reads over 30,000 ohms, replace thewires.

e Check the connection at ignition coil.

lgnition System Checks e Check for deteriorated spark plug wire insulation.

Remove the plugs and inspect them for the following conditions:
Wet plugs.

Cracks.

Wear.

Improper gap.

Burned electrodes.

Heavy deposits.

Important! The LPG Fuel system is more sensitive to intake manifoldleakage
than a gasoline fuel supply system.

Check the engine for the following:

Improper valve timing.

Engine compression.

Manifold vacuum leaks.

Intake manifold gaskets.

Sticking or leaking valves.

Exhaust system leakage.

Check the intake and exhaust system for casting flash or other re-
strictions.

Fuel System Checks Perform a fuel system diagnosis. Refer to LPG Fuel System Diagnosis.

Engine Mechanical
Check
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LACK OF POWER, SLUGGISHNESS

Checks Action

DEFINITION: The engine delivers less than expected power.

e Refer tothe LPG Fuel system OBD System Check.

e Compare the customer’s vehicle with a similar unit to verify customer hasan
actual problem. Do not compare the power output of the vehicle operating on
LPG to a vehicle operating on gasoline as the fuels do have different drive feel
characteristics.

e Remove the air filter and check for dirt or restriction.

e Check the vehicle transmission.

e Refer to the OEM transmission diagnostics.

Preliminary Checks

e Check for a restricted fuel filter, contaminated fuel, or improper fuel pressure.
Refer to LPG Fuel System Diagnosis.

e Check for the proper ignition output voltage with the spark tester J 26792
or the equivalent.

Fuel System Checks e Check for proper installation of the mixer assembly. Check all air inletducts
for condition and proper installation.

e Check for fuel leaks between the EPR and the mixer.

e Verify that the LPG tank manual shut-off valve is fully open.

e Verify that liquid fuel (not vapor) is being delivered to the EPR.

e Check the Heated Exhaust Gas Oxygen Sensors (HEGO) for contamination and
Sensor Checks performance. Check for proper operation of the TMAP sensor.
e Check for proper operation of the TPS and FPP sensors.

Check the exhaust system for a possible restriction:

e Inspect the exhaust system for damaged or collapsed pipes.

Exhaust System Checks | o Inspect the muffler for signs of heat distress or for possible internal failure.
e Check for possible plugged catalytic converter.

Check the engine for the following:
e Engine compression.

Engine Mechanical e Valve timing.
Check e Improper or worn camshaft.
e Refer to Engine Mechanical in the Service Manual.

e Check the ECM grounds for being clean, tight, and in their proper locations.
e Check the alternator output voltage.

If all procedures have been completed and no malfunction has been found,review

Additional Check and inspect the following items:

e Visually and physically, inspect all electrical connections within the suspected
circuit and/or systems.

e Check the DST data.
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ROUGH, UNSTABLE, OR INCORRECT IDLE

Checks Action

DEFINITION: The engine runs unevenly at idle. If severe enough, the engine may shake.

Preliminary Check None.

Check the Heated Exhaust Gas Oxygen Sensors (HEGO) performance:

e Check for silicone contamination from fuel or improperly used sealant. If
contaminated, the sensor may have a white powdery coating result in a high
but false signal voltage (rich exhaust indication). The ECM will re- duce the

Sensor Checks amount of fuel delivered to the engine causing a severe drivability problem.

Check the Temperature Manifold Absolute Pressure (TMAP) sensor response

and accuracy.

Check for rich or lean symptom that causes the condition.

Drive the vehicle at the speed of the complaint.

Monitoring the oxygen sensors will help identify the problem.

Check for a sticking mixer air valve.

Verify proper operation of the EPR.

Perform a cylinder compression test. Refer to Engine Mechanical in the
Service Manual.

Check the EPR fuel pressure. Refer to the LPG Fuel System Diagnosis.

e Check mixer assembly for proper installation and connection.

Fuel System Checks

e Check for the proper ignition output voltage using the spark tester J26792 or the
equivalent.
e Verify that the spark plugs are the correct type and properly gapped.

Remove the plugs and inspect them for the following conditions:
Wet plugs.

Cracks.

Wear.

Improper gap.

Burned electrodes.

Blistered insulators.

Heavy deposits.

Ignition System Checks

Check the spark plug wires by connecting an ohmmeter to the ends of eachwire in
question. If the meter reads over 30,000 ohms, replace the wires.

Important: The LPG Fuel system is more sensitive to intake manifold leak-age
than the gasoline fuel supply system.

e Check for vacuum leaks. Vacuum leaks can cause a higher than normalidle and

Additional Checks low throttle angle control command.

e Check the ECM grounds for being clean, tight, and in their proper locations.
Check the battery cables and ground straps. They should be cleanand secure.
Erratic voltage may cause all sensor readings to be skewedresulting in poor
idle quality.
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ROUGH, UNSTABLE, OR INCORRECT IDLE,
STALLING

Checks Action

Check the engine for:

Broken motor mounts.
Improper valve timing.

Low compression.

Improper valve clearance.
Worn rocker arms.

Broken or weak valve springs.
Worn camshaft lobes.

Engine Mechanical
Check
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Electrical Section
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How to obtain electrical schematics

Use the cloud based PSI Support Portal to obtain the correct wiring diagram when needed for diagnostic’s. If you do not
have access to the PSI Support Portal contact the equipment OEM or PSI technical support and request the wiring
schematic for the engine you are diagnosing.

PSI’s wire harnesses will contain one or more customer interface connector’s (“CIC”). The CIC is where the PSI harness
stops and the OEM wiring begins.

<

OEM WIRING m PSIWIRING

OEM WIRING m PSI WIRING
B +— -
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4G Display

4G Diagnostic Software can be downloaded from www.psiengines.com/software

Company v Solutions v Products v Parts and service v Investors Contact

PSI Software Download Resource Center

4G Display

Diagnostic Software used on PSI
Industrial and Power Systems Engines
using 4G ECM Hardware

ECOM Driver

This software driver is included in the
download package's above. If you
want to download the driver only,
click the download link.

GCP Display Software
Passwords

Diagnostic Software used on PS|
Industrial Engines using GCP ECM
Hardware

Passwords are required for both GCP
and 4G Display Diagnostic Software

PSI Field
Programmer
The PSI Field Programmaer can be

used to update calibrations on certain
PSl engines
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Engine Wire Harness Repair
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ON-VEHICLE SERVICE WIRE HARNESS
REPAIR

The ECM harness electrically connects the ECM
to various components in both the engine and
passenger compartments.

Wire harnesses should be replaced with proper
part number harnesses. When wires are spliced
into a harness, use wire with high temperature
insulation only.

Low current and voltage levels are used in the
system, so it is important that the best possible
bond at all wire splices be made by soldering
the splices.

CONNECTORS AND TERMINALS

Use care when probing a connector or
replacing terminals in them to prevent shorting
opposite terminals and damage certain
components. Al- ways use jumper wires
between connectors, for circuit checking. Do
not probe through the Weather-Pack seals with
oversized wire probes. Use tachometer adapter
135812 (or equivalent) which provides an easy
hook up of the tach lead.The connector test
adapter kit J 35616 (or equivalent), contains an
assortment of flexible connectors used to
probe terminals during diagnosis. Fuse
remover and test tool BT 8616, or equivalent, is
used for removing a fuse and to adapt fuse
holder, with a meter, for diagnosis.

Do not solder oxygen sensor wire terminals as
these wire ends are used for the sensor’s
oxygen reference.

Open circuits are often difficult to locate by
sight due to dirt, oxidation, or terminal
misalignment. Merely wiggling a connector on
a sensor, or in the wiring harness, may correct
the open circuit condition. This should always
be considered, when an open circuit, or failed
sensor is indicated. Intermittent problems may
also be causedby oxidized or loose
connections.

Before making a connector repair, be certain
ofthe type of connector. Weather-Pack and
Com-pact Three connectors look similar but
are serviced differently.
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REPAIRING TWISTED/SHIELDED CABLE

=

Drain Wire

N\
Y  Outer Jacket wﬁ
Mylar—

. Remove outer jacket

N

. Unwrap aluminum/Mylar tape. Do not re-
move Mylar.

— = —

. Untwist conductors, strip insulation as
necessary.

IS

Drain Wire

T

. Splice wire using splice clips and rosin
core solder. Wrap each splice to insulate.

ol

. Wrap with Mylar and drain wire (un-
insulated) wire.

T (11U 3

. Tape over entire juncture and secure.




REPAIRING TWISTED LEADS METRI-PACK

Some connectors use terminals called Metri-Pack Series

% w 150. They are also called “Pull-To- Seat” terminals
because of the method of installation. The wire is

inserted through the seal and connector, the terminal is

crimped on the wire and then pulled back into the

1. Locate Damaged Wire. o
connector to seat it in place.

2. Remove insulation as required.

S e S ——

3. Splice two wires together suing splice clipsand
rosin core solder.

w1

4. Cover splice with tape to insulated fromother
wires.

5. Retwist as before and tape with electricaltape
and hold in place.

MICRO-PACK —
Refer to Figure 2 and repair procedure for re- e R
placement of a Micro-Pack terminal. Metri-Pack Series 150 Terminal Removal

1. Slide the seal back on the wire.

2. Insert tool BT-8518, or J 35689, or equivalent,
as shown in insert “A” and “B” to releasethe
terminal locking tab (2).

3. Push the wire and terminal out through the
connector. If reusing the terminal, reshape
the locking tab (2).

WEATHER-PACK

A Weather-Pack connector can be identified by a
rubber seal, at the rear of the connector. The
connector is used in the engine compartment to
protect against moisture and dirt that may oxidize
and/or corrode the terminals. Given the low voltage
and current levels found in the electronicsystem, this

Micropack Connector

1. Cable protection is necessary to ensure a good connection.
2. Terminal

3. Locking Tang

4. Tool J33095/BT8234-A
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WEATHER-PACK TERMINAL REPAIR

FEMALE MALE
CONNECTOR CONNECTOR
\?E =07
E\SECONDARY/
LOCK HINGE

1. Open secondary lock hinge on connector.

)4 € elense

TERMINAL TOOL J-28742/BT8234-A

2. Remove terminal using tool.

C:sﬁ \Wire
Seal

3. Cut wire immediately behind cable seal

Seal

4. Replace terminal.
a. Slip new seal onto wire
b. Strip 5 mm (.2”) of insulation from wire.
C. Crimp terminal over wire and seal.

5. Push terminal and connector and engage
locking tangs.

6. Close secondary lock hinge.

Use tool J M28742, or BT8234-A or equivalent to
remove the pin and sleeve terminals. If the removal
is attempted with an ordinary pick, there isa good
chance that the terminal will be bent or deformed.
Unlike standard blade type terminals, these
terminals cannot be straightened once they are
bent.

Verify that the connectors are properly seated and
all the sealing rings in place, when connecting leads.
The hinge type flap provides a backup, or secondary
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locking feature for the connector. They are used to
improve the connector reliability by retaining the
terminals, if the small terminal lock tabs are not
positioned properly.

Weather-Pack connections cannot be replaced with
standard connections. Additional instructions are
provided with Weather-Pack connector and terminal
packages.
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4G Diagnostic Trouble Codes
(DTCs)
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Malfunction Indicator Lamp (MIL) Operation

How does my MIL work?

The emissions control system utilizes a MIL to warn the operator or technician of a possible issue with
the engine or emissions control system. The system will keep the MIL illuminated for the entire key cycle
in which the trouble code was set. It will keep the MIL illuminated for three additional engine run cycles
under the following two circumstances: (1) The fault caused the engine to shut down or (2) the fault is
related to the exhaust gas oxygen (EGO) sensors. This function is called MIL persistence.

How does MIL persistence work?

In the event the DTC is related to either an engine shutdown fault OR an oxygen sensor faults the
following statement applies: If the vehicle is not serviced by a technician and the condition causing the
MIL illumination (DTC) no longer exists, the MIL will remain illuminated for the 3 additional start cycles.
The MIL will go out on the 4th start cycle if the condition does not reoccur.

In the event the DTC is not related to an engine shut down or an oxygen sensor fault and the condition
causing the MIL illumination (DTC) no longer exists, the MIL will go out at the next run cycle.

If the condition is serviced by a technician and the DTC is cleared using a Diagnostic Service Tool (DST),
the MIL will go out immediately.

Diagnostic Trouble Codes (DTC) are permanently retained in the historic DTC section until cleared with
a DST or the auto clear requirements are met. The auto clear feature will clear out historic faults after
40 run cycles.

What are the requirements for a run cycle?

A run cycle is when the engine speed is above the “run speed” set point for 1.5 seconds or longer. The
“run speed” is the transition point when the ECM recognizes the engine is going from the cranking
parameters to the engine running parameters. The run speed is typically setat 450 rpm
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DIAGNOSTIC TROUBLE CODE (DTC) CHART — SORTED BY DTC

DTC & Description | SPN | FMI ‘

DTC 6 Lockoff open / ground short 632 4
DTC 7 Lockoff short to power 632 3
DTC 11 Intake cam / distributor position 520800

DTC 16 Never crank synced at start 636 8
DTC 24 Exhaust cam position 520801 7
DTC 31 EGOH1 open / ground short 3222 4
DTC 32 EGOHL1 short to power 3222 3
DTC 37 EGOH3 open / ground short 3261 4
DTC 38 EGOH3 short to power 3261 3
DTC 51 EGOH2 open / ground short 3232 4
DTC 52 EGOH2 short to power 3232 3
DTC 57 EGOH4 open / ground short 3271 4
DTC 58 EGOH4 short to power 3271 3
DTC 87 Primary fuel pressure low 94 1
DTC 87 CFV RLV charge pressure low 3601 17
DTC 88 Primary fuel pressure high 94 0
DTC 91 Primary FP low voltage 94 4
DTC 92 Primary FP high voltage 94 3
DTC 107 MAP low voltage 106 4
DTC 108 MAP high pressure 106 16
DTC 111 IAT higher than expected 1 105 15
DTC 112 IAT low voltage 105 4
DTC 113 IAT high voltage 105 3
DTC 116 ECT higher than expected 1 110 15
DTC 117 ECT / CHT low voltage 110 4
DTC 118 ECT / CHT high voltage 110 3
DTC 121 TPS1 lower than TPS2 51 1
DTC 122 TPS1 low voltage 51 4
DTC 123 TPS1 high voltage 51 3
DTC 127 IAT higher than expected 2 105 0
g{;cp éLéStuli:iled to reach operating 110 17
DTC 129 BP low pressure 108 1
DTC 134 EGO open / lazy pre-cat 1 3217 5
DTC 140 EGO open / lazy post-cat 1 3256 5
El-pcecltt% Fuel Run-out Longer Than 632 31
(lzje-tl;cl 154 EGO open / lazy pre-cat 2/post- 3297 5
DTC 160 EGO open / lazy post-cat 2 3266 5
DTC 171 AL high gasoline bank1 4237 0
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‘ DTC & Description SPN | FMI |
DTC 172 AL low gasoline bankl 4237 1
DTC 174 AL high gasoline bank2 4239 0
DTC 175 AL low gasoline bank2 4239 1
DTC 182 FT gasoline low 174 4
DTC 183 FT gasoline high 174 3
DTC 187 FT gaseous fuel low 3468 4
DTC 187 FT gaseous fuel extremely low 3468 1
DTC 188 FT gaseous fuel high 3468 3
DTC 217 ECT higher than expected 2 110 0
DTC 219 Max govern speed over- ride 515 15
DTC 221 TPS1 higher than TPS2 51 0
DTC 222 TPS2 low voltage 3673 4
DTC 223 TPS2 high voltage 3673 3
DTC 234 Control overboost 102 0
DTC 236 TIP/TOP active 102 2
DTC 237 TIP/TOP low voltage 102 4
DTC 238 TIP/TOP high voltage 102 3
DTC 261 1 Injector Loop Open or Low-Side 651 5
Short to Ground
DTC 262 1 Injector Coil Shorted 651 6
DTC 264 2 Injector Loop Open or Low-Side 652 5
Short to Ground
DTC 265 2 Injector Coil Shorted 652 6
DTC 267 3 Injector Loop Open or Low-Side 653 5
Short to Ground
DTC 268 3 Injector Coil Shorted 653 6
DTC 270 4 Injector Loop Open or Low-Side 654 5
Short to Ground
DTC 271 4 Injector Coil Shorted 654 6
DTC 273 5 Injector Loop Open or Low-Side 655 5
Short to Ground
DTC 274 5 Injector Coil Shorted 655 6
DTC 276 6 Injector Loop Open or Low-Side 656 5
Short to Ground
DTC 277 6 Injector Coil Shorted 656 6
DTC 279 7 Injector Loop Open or Low-Side 657 5
Short to Ground
DTC 280 7 Injector Coil Shorted 657 6
DTC 282 8 Injector Loop Open or Low-Side 658 5
Short to Ground
DTC 283 8 Injector Coil Shorted 658 6
DTC 285 9 Injector Loop Open or Low-Side 659 5
Short to Ground




Failure

DTC 286 9 Injector Coil Shorted 659 6
DTC 288 10 Injector Loop Open or Low- 660 5
Side Short to Ground
DTC 289 10 Injector Coil Shorted 660 6
DTC 299 Control underboost 102 1
DTC 301 1 Emissions/catalyst damaging 1323 31
misfire
DTC 302 2 Emissions/catalyst

1324 31
damaging misfire
DTC 303 3 Emissions/catalyst damaging 1325 31
misfire
DTC 304 4 Emissions/catalyst damaging 1326 31
misfire
DTC 305 5 Emissions/catalyst damaging 1327 31
misfire
DTC 306 6 Emissions/catalyst damaging 1328 31
misfire
DTC 307 7 Emissions/catalyst damaging 1329 31
misfire
DTC 308 8 Emissions/catalyst damaging
misfire 1330 st
DTC 309 9 Emissions/catalyst damaging 1331 31
misfire
DTC 310 10 Emissions/catalyst damaging 1332 31
misfire
DTC 326 Knock 1 excessive signal 731 2
DTC 327 Knock 1 sensor open 731 4
DTC 331 Knock 2 excessive signal 520197
DTC 332 Knock 2 sensor open 520197 4
DTC 336 Crank sync noise 636 2
DTC 337 Crank loss 636 4
DTC 341 Cam sync noise 723 2
DTC 342 Cam loss 723 4
DTC 350 External Spark Module Failure 1268 31
DT_C 351 1 External Spark Module Coil 1268 31
Failure
DT_C 352 2 External Spark Module Coil 1269 31
Failure
DT_C 353 3 External Spark Module Coil 1270 31
Failure
DTC 354 EPR Regulation Pressure Lower 520260 1
than expected
DTC 355 5 External Spark Module Coil 1272 31
Failure
DTC 356 6 External Spark Module Coil 1273 31
Failure
DTC 357 7 External Spark Module Coil 1274 31
Failure
DTC 358 8 External Spark Module Coll 1275 31
Failure
DTC 359 Fuel run-out longer than expected 632 31
DTC 359 9 External Spark Module Coil 1276 31
Failure
DTC 360 10 External Spark Mod- ule Coil 1277 31
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DTC 420 Gasoline cat monitor bank 1 3050 11
DTC 430 Gasoline cat monitor bank 2 3051 11
DTC 502 Roadspeed loss 84 8
DTC 508 IAC ground short 520201 6
DTC 509 IAC coil open/short 520201 5
DTC 520 Oil pressure low stage 1 (sender) 100 18
DTC 521 Oil pressure high (sender) 100 0
DTC 522 Oil pressure sender low voltage 100 4
DTC 523 Qil pressure sender high voltage 100 3
DTC 524 Qil pressure low (switch) 100 1
DTC 524 Oil pressure low stage 2 (sender) 100 1
DTC 562 Vbat Voltage low 168 17
DTC 563 Vbat Voltage high 168 15
DTC 601 Flash checksum invalid 628 13
DTC 604 RAM failure 630 12
DTC 606 COP failure 629 31
DTC 615 Start relay coil open 1321 5
DTC 616 Start relay control ground short 1321 4
DTC 617 Start relay coil short to power 1321 3
DTC 627 Fpump relay coil open 1348 5
DTC 628 FPump motor loop open or high- 1347 5
side shorted to ground

DTC 628 FPump relay control ground short 1348 4
FI?c')l'v\clte(rSZQ FPump motor high-side shorted to 1347 6
DTC 629 Fpump relay coil short to power 1348 3
DTC 642 5VEL1 low voltage 1079 4
DTC 643 5VEL1 high voltage 1079 3
DTC 650 MIL open 1213 5
DTC 652 5VE2 low voltage 1080 4
DTC 653 5VE2 high voltage 1080 3
DTC 670 Glow Plug Control Unit Failure 676 11
DTC 671 1 Glow Plug Short to Ground 2899 4
DTC 672 2 Glow Plug Short to Ground 2899 4
DTC 673 3 Glow Plug Short to Ground 2899 4
DTC 674 4 Glow Plug Short to Ground 2899 4
DTC 675 5 Glow Plug Short to Ground 2899 4
DTC 676 6 Glow Plug Short to Ground 2899 4
DTC 677 7 Glow Plug Short to Ground 2899 4
DTC 678 8 Glow Plug Short to Ground 2899 4
DTC 679 9 Glow Plug Short to Ground 2899 4
DTC 680 10 Glow Plug Short to Ground 2899 4
DTC 685 Power relay coil open 1485 5




DTC 686 Power relay control ground short 1485 4
DTC 687 Power relay coil short to power 1485 3
DTC 698 5VE3 low voltage 3511 4
DTC 699 5VE3 high voltage 3511 3
DTC 726 Max Govern Speed Override 515 15
rDa'rl'](gleQIG Shift actuator feedback out-of- 520226 3
gD(;I'a(i 919 Shift unable to reach de- sired 520226 7
fDa'iI;lCJIrSZO Shift actuator or drive circuit 520226 31
DTC 1068 MAP higher than expected 3563 15
DTC 1087 Secondary fuel pressure low 94 1
DTC 1088 Secondary fuel pressure high 94 0
DTC 1111 Fuel rev limit 515 16
DTC 1112 Spark rev limit 515 0
DTC 1113 RPM higher than expected 515 31
SD';re(éjlm Unable to achieve low target 515 15
DTC 1121 FPP1/2 simultaneous voltages

out of range (redundancy lost) 91 st
OT iz e o et o0er | g |y
DTC 1131 WGP high voltage 1192 3
DTC 1132 WGP low voltage 1192 4
DTC 1151 CL high LPG 4236 0
DTC 1152 CL low LPG 4236 1
DTC 1153 CL high NG 4236 0
DTC 1154 CL low NG 4236 1
DTC 1155 CL high gasoline bank1 4236 0
DTC 1156 CL low gasoline bank1 4236 1
DTC 1157 CL high gasoline bank2 4238 0
DTC 1158 CL low gasoline bank2 4238 1
DTC 1161 AL high LPG 4237 0
DTC 1162 AL low LPG 4237 1
DTC 1163 AL high NG 4237 0
DTC 1164 AL low NG 4237 1
DTC 1165 LPG cat monitor 3050 11
DTC 1166 NG cat monitor 3050 11
Eigﬁei%g;nlzeiﬁéc?;dv regulation pressure 520260 0
:gIvCerltil;ﬁ E)E’[i(/:t(édFv regulation pressure 520260 1
DTC 1173 EPR / CFV comm lost 520260 31
DTC 1174 EPR / CFV voltage sup- ply high 520260 3
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DTC 1175 EPR / CFV voltage sup- ply low 520260 4
g;gc%i%e EPR / CFV internal actuator fault 520260 12
(Ijj;gc]t-iiy EPR / CFV internal circuitry fault 520260 12
(Ijj;gc]t-iizs EPR / CFV internal comm fault 520260 12
cD(-)rn(q:n};r?(?eng flow higher than 520260 15
(I:Dc')l'rg n};fgegFV flow lower than 520260 17
DTC 1182 Fuel impurity level high 520401 0
DTC 1183 EPR autozero / lockoff failed 520803 31
DTC 1211 APSL1 high voltage 3464 3
DTC 1212 APS1 low voltage 3464 4
DTC 1213 APS2 high voltage 3464 3
DTC 1214 APS2 low voltage 3464 4
DTC 1215 APS1 higher than APS2 3464 0
DTC 1216 APS1 lower than APS2 3464 1
DTC 1217 Unable to reach higher APS 3464 7
DTC 1218 Unable to reach lower APS 3464 7
gl}%]}rzzilr%eAPSNZ simultaneous voltages 3464 31
DTC 1220 BPS1 high voltage 3465 3
DTC 1221 BPS1 low voltage 3465 4
DTC 1222 BPS2 high voltage 3465 3
DTC 1223 BPS2 low voltage 3465 4
DTC 1224 BPS1 higher than BPS2 3465 0
DTC 1225 BPS1 lower than BPS2 3465 1
DTC 1226 Unable to reach higher BPS 3465 7
DTC 1227 Unable to reach lower BPS 3465 7
El%g.éi%gPSl/Z simultaneous voltages 3465 31
DTC 1311 1 Misfire detected 1323 11
DTC 1312 2 Misfire detected 1324 11
DTC 1313 3 Misfire detected 1325 11
DTC 1314 4 Misfire detected 1326 11
DTC 1315 5 Misfire detected 1327 11
DTC 1316 6 Misfire detected 1328 11
DTC 1317 7 Misfire detected 1329 11
DTC 1318 8 Misfire detected 1330 11
DTC 1319 9 Misfire detected 1331 11
DTC 1320 10 Misfire detected 1332 11
DTC 1325 Knock retard at limit 731 15
DTC 1351 1 Spark Plug or Coil Failure 1268 11
DTC 1352 2 Spark Plug or Coil Failure 1269 11




DTC 1353 3 Spark Plug or Coil Failure 1270 11
DTC 1354 4 Spark Plug or Coil Failure 1271 11
DTC 1355 5 Spark Plug or Coil Failure 1272 11
DTC 1356 6 Spark Plug or Coil Failure 1273 11
DTC 1357 7 Spark Plug or Coil Failure 1274 11
DTC 1358 8 Spark Plug or Coil Failure 1275 11
DTC 1359 9 Spark Plug or Coil Failure 1276 11
DTC 1360 10 Spark Plug or Coil Failure 1277 11
DTC 1411 EMWT 1 high voltage 441 3
DTC 1412 EMWT 2 high voltage 442 3
DTC 1413 EMWT 1 low voltage 441 4
DTC 1414 EMWT 2 low voltage 442 4
DTC 1415 EMWT 1 higher than

441 15
expected level 1
DTC 1416 EMWT 2 higher than

442 15
expected level 1
DTC 1417 EMWT 1 higher than

441 0
expected level 2
DTC 1418 EMWT 2 higher than

442 0
expected level 2
DTC 1421 ERWT 1 high voltage 1385 3
DTC 1422 ERWT 2 high voltage 1386 3
DTC 1423 ERWT 1 low voltage 1385 4
DTC 1424 ERWT 2 low voltage 1386 4
DTC 1425 AUX Temperature 3 high 703 0
DTC 1425 AUX Temperature 3 low 703 1
DTC 1425 ERWT 1 higher than

1385 15
expected level 1
DTC 1426 AUX Temperature delta T 1 high 1385 0
DTC 1426 AUX Temperature delta T 1 low 1385 1
DTC 1426 ERWT 2 higher than

1386 15
expected level 1
DTC 1427 ERWT 1 higher than

1385 0
expected level 2
DTC 1427 AUX Temperature 1 low 1385 1
DTC 1428 AUX Temperature 1 high 1385 0
DTC 1428 ERWT 2 higher than

1386 0
expected level 2
DTC 1435 AUX Temperature 4 high 704 0
DTC 1435 AUX Temperature 4 low 704 1
DTC 1436 AUX Temperature delta T 2 high 1386 0
DTC 1436 AUX Temperature delta T 2 low 1386 1

DTC 1437 AUX Temperature 2 low 1386 1
DTC 1438 AUX Temperature 2 high 1386 0
DTC 1470 AUX Pressure 3 high 703 0
DTC 1470 AUX Pressure 3 low 703 1
DTC 1470 AUX Pressure 4 high 704 0
DTC 1470 AUX Pressure 4 low 704 1
DTC 1471 AUX Pressure delta P 1 high 1387 0
DTC 1471 AUX Pressure delta P 1 low 1387 1
DTC 1471 AUX Pressure delta P 2 high 1388 0
DTC 1471 AUX Pressure delta P 2 low 1388 1
DTC 1472 AUX Pressure 1 low 1387 1
DTC 1472 AUX Pressure 2 low 1388 1
DTC 1473 AUX Pressure 1 high 1387 0
DTC 1473 AUX Pressure 2 high 1388 0
DTC 1511 AUX analog PU1 high 701 3
DTC 1512 AUX analog PU1 low 701 4
DTC 1513 AUX analog PU2 high 702 3
DTC 1514 AUX analog PU2 low 702 4
DTC 1515 AUX analog PD1 high 710 3
DTC 1516 AUX analog PD1 low 710 4
DTC 1517 AUX analog PU3 high 703 3
DTC 1518 AUX analog PU3 low 703 4
DTC 1521 CHT higher than expected 1 110 16
DTC 1522 CHT higher than expected 2 110 0
D'_I'C 1531 IVS/Brake/Trans-Park interlock 0 31
failure

DTC 1541 AUX analog PUD1 high 704 3
DTC 1542 AUX analog PUD1 low 704 4
DTC 1543 AUX analog PUD2 high 705 3
DTC 1544 AUX analog PUD2 low 705 4
DTC 1545 AUX analog PUD3 high 706 3
DTC 1546 AUX analog PUD3 low 706 4
DTC 1547 AUX analog PUD4 high 713 3
DTC 1548 AUX analog PUD4 low 713 4
DTC 1551 AUX DIG1 high 707 3
DTC 1552 AUX DIG1 low 707 4
DTC 1553 AUX DIG2 high 708 3
DTC 1554 AUX DIG2 low 708 4
DTC 1555 Water Intrusion Detection 709 3
DTC 1555 AUX DIG3 high 709 3
DTC 1556 AUX DIG3 low 709 4
DTC 1561 AUX analog PD2 high 711 3
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DTC 1562 AUX analog PD2 low 711 4
DTC 1563 AUX analog PD3 high 712

DTC 1564 AUX analog PD3 low 712 4
DTC 1565 AUX analog PUD5 high 0 3
DTC 1566 AUX analog PUD5 low 0 4
DTC 1567 AUX analog PUD6 high 714 3
DTC 1568 AUX analog PUD6 low 714 4
DTC 1569 AUX analog PUD7 high 715 3
DTC 1571 AUX analog PUD7 low 715 4
DTC 1572 AUX DIG4 high 716 3
DTC 1573 AUX DIG4 low 716 4
DTC 1574 AUX DIG5 high 520202 3
DTC 1575 AUX DIG5 low 520202 4
DTC 1576 AUX DIG6 high 520203 3
DTC 1577 AUX DIG6 low 520203 4
DTC 1578 AUX DIG7 high 520204 3
DTC 1579 AUX DIG7 low 520204 4
DTC 1581 AUX DIGS8 high 520205 3
DTC 1582 AUX DIGS8 low 520205 4
DTC 1583 AUX DIG9 high 520206 3
DTC 1584 AUX DIG9 low 520206 4
DTC 1585 AUX DIG10 high 520207 3
DTC 1586 AUX DIG10 low 520207 4
DTC 1589 AUX DIG11 high 520209 3
DTC 1591 AUX DIG11 low 520209 4
DTC 1592 AUX DIG12 high 520210 3
DTC 1593 AUX DIG12 low 520210 4
DTC 1601 Envirotech receipt lost 4490 18
DTC 1602 Relay off high voltage 1485 4
DTC 1603 Relay on low voltage 1485 4
DTC 1604 Service Interval Expired 1350 31
g;gelml 5VE1/2 simultaneous out-of- 1079 31
DTC 1612 RTI 1 loss 629 31
DTC 1613 RTI 2 loss 629 31
DTC 1614 RTI 3 loss 629 31
DTC 1615 A/D loss 629 31
DTC 1616 Invalid interrupt 629 31
DTC 1621 RS-485 Rx Inactive 0 31
DTC 1622 RS-485 Rx Noise 0 31
DTC 1623 RS-485 Invalid Packet Format 0 31
DTC 1624 RS-485 Shutdown Re- quest 0 31
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DTC 1625 J1939 Shutdown Re- quest 1110 31
DTC 1626 CAN1 Tx failure 639 12
DTC 1627 CAN1 Rx failure 639 12
DTC 1628 CAN1 address conflict failure 639 13
DTC 1629 J1939 TSC1 message receipt

695 9
lost
DTC 1630 J1939 ETC message receipt lost 91 19
DTC 1631 PWM1-Gaugel open / ground

697 5
short
DTC 1632 PWM1-Gaugel short to power 697 3
DTC 1633 PWM2-Gauge?2 open / ground

698 5
short
DTC 1634 PWM2-Gauge?2 short to power 698 3
DTC 1635 PWM3-Gauge3 open / ground

699 5
short
DTC 1636 PWM3-Gauge3 short to power 699 3
DTC 1637 PWM4-Gauge4 open / ground

700 5
short
DTC 1638 PWM4-Gauge4 short to power 700 3
DTC 1639 PWMS5 open / ground short 924 5
DTC 1640 PWMS5 short to power 924 3
DTC 1641 Buzzer control ground short 920 4
DTC 1642 Buzzer open 920 5
DTC 1643 Buzzer control short to power 920 3
DTC 1644 MIL control ground short 1213 4
DTC 1645 MIL control short to power 1213 3
DTC 1646 CAN2 Tx failure 1231 12
DTC 1647 CAN3 Tx failure 1235 12
DTC 1648 CAN2 Rx failure 1231 12
DTC 1649 CAN3 Rx failure 1235 12
DTC 1650 CAN2 address conflict failure 1231 13
DTC 1651 J1939 ETC message loss while 91 9
in-gear
DTC 1653 CAN3 address conflict failure 1235 13
DTC 1661 PWM6 open / ground short 925 5
DTC 1662 PWM6 short to power 925 3
DTC 1663 PWM7 open / ground short 926 5
DTC 1664 PWM?7 short to power 926 3
DTC 1665 PWM8 open / ground short 2646 5
DTC 1666 PWM8 short to power 2646 3
DTC 1669 PWM9 open / ground short 2647 5
DTC 1670 PWM9 short to power 2647 3
DTC 1671 Brake output open / ground 1074 4
short
DTC 1672 Brake output short to power 1074 3
DTC 1673 Calibration Configuration Error 1634 13
DTC 1674 Hardware |ID Failure 1634 2




DTC 1675 Start command stuck active 1675 3
DTC 1676 PWM10 open / ground short 2648

DTC 1677 PWM10 short to power 2648 3
DTC 1678 PWM11 open / ground short 2649 5
DTC 1679 PWM11 short to power 2649 3
DTC 1680 PWM12 open / ground short 2650 5
DTC 1681 PWM12 short to power 2650 3
DTC 1682 PWM13 open / ground short 2651 5
DTC 1683 PWM13 short to power 2651 3
DTC 1684 PWM14 open / ground short 2652 5
DTC 1685 PWM14 short to power 2652 3
DTC 1686 PWM15 open / ground short 2653 5
DTC 1687 PWM15 short to power 2653 3
DTC 1688 PWM16 open / ground short 2654 5
DTC 1689 PWM16 short to power 2654 3
DTC 1690 PWM17 open / ground short 2655 5
DTC 1691 PWM17 short to power 2655 3
DTC 1692 PWM18 open / ground short 2656 5
DTC 1693 PWM18 short to power 2656 3
DTC 1694 PWM19 open / ground short 2657 5
DTC 1695 PWM19 short to power 2657 3
DTC 1696 PWM20 open / ground short 2658 5
DTC 1697 PWM20 short to power 2658 3
DTC 1698 PWM21 open / ground short 2659 5
DTC 1699 PWM21 short to power 2659 3
DTC 1700 PWM22 open / ground short 2660 5
DTC 1701 PWM22 short to power 2660 3
DTC 1702 PWM23 open / ground short 2661 5
DTC 1703 PWM23 short to power 2661 3
DTC 2111 Unable to reach lower TPS 51 7
DTC 2112 Unable to reach higher TPS 51 7
DTC 2115 FPP1 higher than IVS limit 91 0
DTC 2116 FPP2 higher than IVS limit 29 0
DTC 2120 FPP1 invalid voltage

and FPP2 disagrees with IVS (redundancy 520199 1
lost)

DTC 2121 FPP1 lower than FPP2 91 18
DTC 2122 FPP1 high voltage 91 3
DTC 2123 FPP1 low voltage 91 4
dikagrees wi VS edundancy osy | 520199 | 11
DTC 2126 FPP1 higher than FPP2 91 16

DTC 2127 FPP2 low voltage 29 4
DTC 2128 FPP2 high voltage 29 3
DTC 2130 IVS stuck at-idle, FPP1/2 match 558 5
DTC 2131 IVS stuck off-idle, FPP1/2 match 558 6
DTC 2135 TPS1/2 simultaneous voltages
51 31

out of range
DTC 2139 FPP1 lower than IVS limit 91 1
DTC 2140 FPP2 lower than IVS limit 29 1
DTC 2229 BP high pressure 108 0
DTC 2261 1 CR Injector High-Side Short to 2651 5
Ground
DTC 2262 1 CR Injector Low-Side Short to 2651 3
Power
DTC 2264 2 CR Injector High-Side

2652 5
Short to Ground
DTC 2265 2 CR Injector Low-Side Short to 2652 3
Power
DTC 2267 3 CR Injector High-Side Short to
Ground 2653 5
DTC 2268 3 CR Injector Low-Side Short to 2653 3
Power
DTC 2270 4 CR Injector High-Side Short to 2654 5
Ground
DTC 2271 4 CR Injector Low-Side Short to 2654 3
Power
DTC 2273 5 CR Injector High-Side Short to 2655 5
Ground
DTC 2274 5 CR Injector Low-Side Short to 2655 3
Power
DTC 2276 6 CR Injector High-Side Short to 2656 5
Ground
DTC 2277 6 CR Injector Low-Side Short to 2656 3
Power
DTC 2279 7 CR Injector High-Side Short to 2657 5
Ground
DTC 2280 7 CR Injector Low-Side Short to 2657 3
Power
DTC 2282 8 CR Injector High-Side Short to 2658 5
Ground
DTC 2283 8 CR Injector Low-Side Short to 2658 3
Power
DTC 2295 Secondary FP low volt- age 94 4
DTC 2296 Secondary FP high voltage 94 3
DTC 2300 1 Primary Loop Open or Low- 1268 5
Side Short to Ground
DTC 2301 1 Primary Coil Shorted 1268 6
DTC 2303 2 Primary Loop Open or Low- 1269 5
Side Short to Ground
DTC 2304 2 Primary Coil Shorted 1269 6
DTC 2306 3 Primary Loop Open or Low- 1270 5
Side Short to Ground
DTC 2307 3 Primary Coil Shorted 1270 6
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DTC 2309 4 Primary Loop Open or Low-

DTC 3021 UEGOL1 sense cell volt- age low 3217 4
D'_I'C 302_2 UEGO1 pump voltage at high 3295 3
drive limit

D'_I'C 302_3 UEGO1 pump voltage at low 3295 4
drive limit

EJC 3024 UEGOL sense cell slow to warm 3992 10
EJC 3025 UEGO1 pump cell slow to warm 3295 10
DTC 3026 UEGOL1 sense cell impedance 3992 0
high

E;]-E 3027 UEGOL1 pump cell impedance 3295 0
DTC 3028 UEGO1 pump cell impedance 3295 1
low

DTC 3029 UEGOL1 drift is out-of- tolerance 3221 15
DTC 3030 UEGOL1 drift is out-of- tolerance 3921 16
- level 2

DTC 3031 UEGOL heater open / ground 3292 4
short

DTC 3032 UEGOL1 heater short to power 3222 3
DTC 3033 UEGO?2 internal processor fault 3260 31
DTC 3034 UEGO2 drift is out-of- tolerance 3260 15
DTC 3035 UEGO2 drift is out-of- tolerance 3260 16
- level 2

DTC 3036 UEGO2 heater supply high 3261 3
voltage

DTC 3037 UEGO2 heater supply low 3261 4
voltage

DTC 3038 UEGO2 cal resistor voltage high 3260 3
DTC 3039 UEGO2 cal resistor voltage low 3260 4
rI?I'QI"E]Z 3040 UEGO?2 return voltage shorted 3057 3
II?]‘JVC 3041 UEGO?2 return voltage shorted 3057 4
rI?I‘QI":]: 3042 UEGO2 pump voltage shorted 3057 3
DTC 3043 UEGO2 pump voltage shorted 3057 4
low

DTC 3044 UEGO2 sense cell volt- age high 3256 3
DTC 3045 UEGO?2 sense cell volt- age low 3256 4
DTC 3046 UEGO2 pump voltage at high 3264 3
drive limit

DTC 3047 UEGO2 pump voltage at low 3264 4
drive limit

lIJDl;I'C 3048 UEGO?2 sense cell slow to warm 3261 10
LI?;’C 3049 UEGO2 pump cell slow to warm 3264 10
DTC 3050 UEGO?2 sense cell impedance 3261 0
high

rI?I‘gl;ﬁ 3051 UEGO2 pump cell impedance 3264 0
II?)‘JVC 3052 UEGO2 pump cell impedance 3264 1
DTC 3053 UEGO2 heater open / ground 3261 4
short

DTC 3054 UEGO2 heater short to power 3261 3

Side Short to Ground 1271 5
DTC 2310 4 Primary Coil Shorted 1271 6
D_TC 2312 5 Primary Loop Open or Low- 1272 5
Side Short to Ground

DTC 2313 5 Primary Coil Shorted 1272 6
D_TC 2315 6 Primary Loop Open or Low- 1273 5
Side Short to Ground

DTC 2316 6 Primary Coil Shorted 1273 6
D_TC 2318 7 Primary Loop Open or Low- 1274 5
Side Short to Ground

DTC 2319 7 Primary Coil Shorted 1274 6
D_TC 2321 8 Primary Loop Open or Low- 1275 5
Side Short to Ground

DTC 2322 8 Primary Coil Shorted 1275 6
D_TC 2324 9 Primary Loop Open or Low- 1276 5
Side Short to Ground

DTC 2325 9 Primary Coil Shorted 1276 6
D_TC 2327 10 Primary Loop Open or Low- 1277 5
Side Short to Ground

DTC 2328 10 Primary Coil Shorted 1277 6
DTC 2428 Exhaust gas tempera- ture high 173 0
DTC 2618 Tach output ground short 645 4
DTC 2619 Tach output short to power 645 3
DTC 2665 CFV RLYV test failed 3601 7
DTC 3001 1 Glow Plug Open/Power Short 2899 3
DTC 3002 2 Glow Plug Open/Power Short 2899 3
DTC 3003 3 Glow Plug Open/Power Short 2899 3
DTC 3004 4 Glow Plug Open/Power Short 2899 3
DTC 3005 5 Glow Plug Open/Power Short 2899 3
DTC 3006 6 Glow Plug Open/Power Short 2899 3
DTC 3007 7 Glow Plug Open/Power Short 2899 3
DTC 3008 8 Glow Plug Open/Power Short 2899 3
DTC 3009 9 Glow Plug Open/Power Short 2899 3
DTC 3010 10 Glow Plug Open/Power Short 2899 3
DTC 3011 UEGOL1 internal processor fault 3221 31
\I?;tcalse()lz UEGOL1 heater supply high 3292 3
5;;;;)13 UEGOL1 heater supply low 3292 4
DTC 3014 UEGOL cal resistor voltage high 3221 3
DTC 3015 UEGOL cal resistor voltage low 3221 4
EI';E 3016 UEGO1 return voltage shorted 3056 3
:(D)'VFVC 3017 UEGO1 return voltage shorted 3056 4
R;E 3018 UEGO1 pump voltage shorted 3218 3
:(D)'VI'VC 3019 UEGO1 pump voltage shorted 3218 4
DTC 3020 UEGOL1 sense cell volt- age high 3217 3
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DTC 3100 CR Injection Bank Boost Voltage

DTC 3999 AUX analog PUD19

Low, Bank 1 3100 4
DTC 3101 CR Injection Bank Boost Voltage 3101 4
Low, Bank 2
DTC 3102 CR Injection Bank Inter- nal
Fault, Bank 1 3102 st
DTC 3103 CR Injection Bank Inter- nal
Fault, Bank 2 3103 st
DTC 3104 IMV Loop Open or Short to 3104 5
Ground
DTC 3105 IMV Coil Short or Short to Power 3105 6
DTC 3999 DBW drive current high 0 6
DTC 3999 HBA drive current high 0 6
DTC 3999 HBB drive current high 0 6
DTC 3999 AUX analog PUD8 high 0 31
DTC 3999 AUX analog PUDS8 low 0 31
DTC 3999 AUX analog PUD9 high 0 31
DTC 3999 AUX analog PUD9 low 0 31
DTC 3999 AUX analog PUD10

0 31
high
DTC 3999 AUX analog PUD10 low 0 31
DTC 3999 AUX analog PUD11

0 31
high
DTC 3999 AUX analog PUD11 low 0 31
DTC 3999 AUX analog PUD12

0 31
high
DTC 3999 AUX analog PUD12 low 0 31
DTC 3999 AUX analog PUD13

0 31
high
DTC 3999 AUX analog PUD13 low 0 31
DTC 3999 AUX analog PUD14

0 31
high
DTC 3999 AUX analog PUD14 low 0 31
DTC 3999 AUX analog PUD15

0 31
high
DTC 3999 AUX analog PUD15 low 0 31
DTC 3999 AUX analog PUD16

0 31
high
DTC 3999 AUX analog PUD16 low 0 31
DTC 3999 AUX analog PUD17

0 31
high
DTC 3999 AUX analog PUD17 low 0 31
DTC 3999 AUX analog PUD18

0 31
high
DTC 3999 AUX analog PUD18 low 0 31
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0 31
high
DTC 3999 AUX analog PUD19 low 0 31
DTC 3999 AUX analog PUD20

0 31
high
DTC 3999 AUX analog PUD20 low 0 31
DTC 3999 AUX analog PUD21

0 31
high
DTC 3999 AUX analog PUD21 low 0 31
DTC 3999 AUX analog PUD22

0 31
high
DTC 3999 AUX analog PUD22 low 0 31
DTC 3999 AUX analog PUD23

0 31
high
DTC 3999 AUX analog PUD23 low 0 31
DTC 3999 AUX analog PUD24

0 31
high
DTC 3999 AUX analog PUD24 low 0 31
DTC 3999 AUX analog PUD25

0 31
high
DTC 3999 AUX analog PUD25 low 0 31
DTC 3999 AUX DIG13 high 0 31
DTC 3999 AUX DIG13 low 0 31
DTC 3999 AUX DIG14 high 0 31
DTC 3999 AUX DIG14 low 0 31
DTC 3999 AUX DIG15 high 0 31
DTC 3999 AUX DIG15 low 0 31
DTC 3999 AUX DIG16 high 0 31
DTC 3999 AUX DIG16 low 0 31
DTC 3999 AUX DIG17 high 0 31
DTC 3999 AUX DIG17 low 0 31
DTC 3999 AUX DIG18 high 0 31
DTC 3999 AUX DIG18 low 0 31
DTC 3999 AUX DIG19 high 0 31
DTC 3999 AUX DIG19 low 0 31
DTC 3999 AUX DIG20 high 0 31
DTC 3999 AUX DIG20 low 0 31
DTC 3999 AUX DIG21 high 0 31
DTC 3999 AUX DIG21 low 0 31
DTC 3999 AUX DIG22 high 0 31
DTC 3999 AUX DIG22 low 0 31
DTC 3999 AUX DIG23 high 0 31




DTC 3999 UEGO?2 internal supply voltage low 0 31
DTC 3999 Cooling water flow lower than

110 1
expected
DTC 3999 Catalyst monitor - exhaust P low 4755 1
DTC 3999 Catalyst monitor - exhaust P high 4755 0

DTC 3999 AUX DIG23 low 31
DTC 3999 AUX DIG24 high 31
DTC 3999 AUX DIG24 low 31
DTC 3999 AUX DIG25 high 31
DTC 3999 AUX DIG25 low 31
DTC 3999 UEGOL1 internal supply voltage low 31
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OBD System Check/MIL (Malfunction Indicator Lam

ECM
co12
MIL GRN/YEL
(= e 80 v
+12 volts in start and run —
Ground

Circuit Description

The fuel system is equipped with OBD (On-Board Diagnostics). The system has a dash mounted MIL
(Malfunction Indicator Lamp). The MIL serves as notification of an engine or fuel system related problem.
The MIL also has the ability to flash DTC codes in what is referred to as the blink code mode. It will display
DTCs that have been stored due to a possible system malfunction. The following DTC charts in this manual
will instruct the technician to perform the OBD system check. This simply means to verify the operation
of the MIL. The lamp 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 and engine OFF, repair it as soon as possible. Once theengine is in start or run mode, the
lamp should go off. If the lamp stays on while the engineis in the start or run mode, a current diagnostic
trouble code may be set, or a problem may exist with the MIL electrical wiring. The electrical schematic
above shows the MIL power source supplied to the lamp. The ECM completes the circuit to ground to
turn the lamp ON.
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OBD System Check

Step Action Value(s) Yes No
1 Key ON engine Off Go to Step Go to Step
(2) (3)
e Startthe engine MIL is
working
2 , properly. OBD Go ;ciaos)tep
e Does the MIL Lamp Turn off: SystemCheck
is complete
e Key ON engine OFF Repair MIL
e Check for voltage between MIL power voltage source.
3 source and engine ground. Go to Step Referto OEM
J (4) body and
chassis wiring
Do you have voltage? diagrams
. Replace the MIL Lamp Go to Step Go to Step
1 5
Did that solve the problem? () (5)
e Key OFF
e Disconnect ECM wire harness connector
5 e Using a DVOM check for continuity be- Go to Step Go to Step
tween MIL side of the customer interface (6) (8)
connector and ECM pin 80
Do you have continuity?
e Inspect the MIL lamp socket, the customer Repair the
interface connector, and ECM pin 80 for dam- age, circuit as
corrosion, or contamination necessary. Go to Step
6 Refer to (7)
wiring repairs
Did you find a problem? section in the
manual
e Replace ECM
7 . Go t((?l)Step i
Is the replacement complete?
e Back probe both MIL and ECM side of
terminal G at the customer interface connector
3 ) DVOM check f o Go to Step Repair the
e Usinga DVO c' eck for continuity 9) open circuit
through the customer interface connector
Do you have continuity?
e Inspect the MIL lamp socket, customer Repair the Repair the wire
interface connector, and ECM terminal number 80 damaged haprness open
9 for damage, corrosion, or contamination socket or circuit aps
id find blem? terminal as necessar
Did you find a problem? required Y
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Action VEIVES)

Active DTC (Diagnostic Trouble Code) is stored in
10 memory. Proceed with DTC diagnosis.

If no active DTC is found in ECM memory returnto Repair the
this page step (11) shorted
e Keyis off ground circuit
e  Disconnect ECM wire harness as necessary. Go to Step
connector at customer interface connector Refer to wiring (7)
1 e Using a DVOM check for continuity be- re- pairs in
tween ECM terminal 80 and battery voltage engine
electrical

Bl
Do you have continuity?
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Starter Circuit System Diagnostics

STEP Action Value(s) Yes No
Remove the back off of the fuse and relay block
assembly. Locgte gnd inspect all wwgs/termmals for the Go to Step Repair the Wring
1 [starter relay circuit. Ensure that al crimps are good and All Okay 2) ssue
that all terminals are completely engaged into the block. )
Look for push back terminals or bad crimps.
Check wire from
the relay
e Using a DVOM, back probe the starter relay coil terminal 85 to on
terminal 85 to a +12V while cranking the engine. 89 on the ECM.
Go to Step
2 12v Check all
(3) )
terminals for
Does the DVOM have a 12v signal while cranking? spread condition
or push back.
Repair harness.
e Using a DVOM, back probe the starter relay coil
terminal 86 to a Ground source while cranking the 6o to St Go1st
engine. o to Step o 1step
3 g 12v () (6)
Does the DVOM have a 12v signal while cranking?
e Using a DVOM, back probe starter relay contactfeed
terminal 87 to a Ground source Go to Step Go to step
4 12v (5) (7)
Does the DVOM have a 12v signal at all times?
e Using a DVOM, back probe relay contact
terminal 30 to a Ground source Go to Step Replace
5 12V (8) starter
relay
Does the DVOM have a 12v signal while cranking?
e Check terminals at the CIC pin F and terminal 86at
the relay. Issue with
e Check for continuity between pin F at terminal 860of switched 12v . -
Repair the wiring
6 the relay. Yes supply from icsue.
OEM.
Do you have continuity? Are the pins fully seatedand Consult OEM
not spread?
e Check circuit between terminal 87 and the 20A
starter fuse.
e Check for pushed back pins, broken, or cracked Repair the fault | Possible internal
7 fuses. . L .
in the circuit harness issue.
Did the circuit have a fault between terminal 87 andthe
20A fuse?
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Action Value(s)

e Check circuit between terminal 30 at the relay
and the starter solenoid.

e Check terminal 30 for spread terminals and

8 pushback.

Is the circuit between terminal 30 and the starter
okay?

Replace Starter

Repair the wiring
issue.

72|Page




HVS Ignition Control System Diagnostics
43L,5.0L,5.7L - SHOWN BELOW

B YEL/BLK 31 Coil 1
(D]
= PNK/DK GRN
9 A
(@]
=
S
= YEL PNK/DK GRN
c D ]
o
Bl M1 |A
o BLK WO
Grﬁnd Coil ECM
3 - 2% Fuse 15 AMP
Power relay pin (F4)

Before using the Ignition, Control Diagnostic chart be sure to check the following items:

Spark plug wires:

Be sure spark plug wires are in good condition. Check for cuts, breaks, burns, hardness or
swelling. LPG fuel requires much higher peak firing voltages compared to gasoline. Check spark
plug electrical continuity using a DVOM. Wires should ohm out to no more than 1,000 ohms per
foot of wire length.

Distributor cap and rotor:

Check the cap and rotor assembly for moisture, corrosion, or carbon tracking. The ignition timing
is not adjustable. Turning the distributor assembly will not change the ignition timing but will alter
the rotor phase. Wipe away dust and debris from the ignition coil tower.

System power fuses:

Check the system power fuses. These sources supply the ignition coil and module system power.
Check that the power and ground terminals are clean and in the proper location.
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Ignition Control System Diagnostic Chart

Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Go to OBD
1 - System Check
Check? (2) Secti
ection
e DST connected and in the system data mode.
) e Crank the engine and observe the enginespeed 125 RPM Go to Step Go to Step
signal on the DST (5) (3)
Is the value greater than the specified value?
e Check the DST for historical code sets. (Always
diagnqse and repair codes with the lowest numerical Go to Step Go to Step
3 value first). (16) (4)
e Run the diagnostic chart for DTC 337Did
you find and correct the problem?
4 e Run the diagnostic chart for DTC 342Did Go to Step Go to Step
you find and correct the problem? (16) (5)
e Disconnect the ignition module connector
Cco11
e Using an LED type test lamp check for a signal
5 between the ignition module connector pin B Go to Step Go to Step
and battery positive (6) (10)
e Crank the engine
Does the LED test lamp flash while cranking the
engine?
Repair the
e Using a DVOM check for power between the system power
6 ignition module connector pin A and engine Go to Step circuit. Check all
ground (7) system fuses and
Do you have power? power relay
connections
e Disconnect the ignition coil connector C009
e Using a digital LED test lamp check for a signal
between th‘e'ignition coil connector pin B and Go to Step Go to Step
7 battery positive (8) (13)
e Crank the engine
Does the LED test lamp flash while cranking the
engine?
Repair the
* Usmg 2 DV.OM check for.voltage betvyeen the System Go to Step ciT’ZZEte.mCiZ\évlf;II
8 ignition coil connector pin A and engine ground voltage (9) system fuses and
Does the DVOM show voltage?
power relay
connections
9 e Replace the ignition coil Go to Step
Is the replacement complete? (16) -
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Step Action Value(s) Yes No
* K?y OFF Repair the open
Disconnect the ECM connector CO01 L
) o ignition control
e Using a DVOM check for continuity between Go to Step N .
10 T . circuit. See wiring
ignition module connector pin B and ECM (11) h .
i arness repair
connector pin 31 section
Do you have continuity between them? )
e Using a DVOM check for continuity between Repair the
ignition module connector pin B and engine shorted to
ground ground ignition
11 | Do you have continuity between them? control circuit. Go to Step (12)
See wiring
harness
repair section.
12 |° Replace ECM Go to Step i
Is the replacement complete? (16)
e Disconnect coil. Using a DVOM check for Repair the open
continuity between the ignition module ignition module
. . Go to Step L
13 connector pin C and engine ground (14) ground circuit. See
Do you have continuity? wiring harness
repair.
e Using a DVOM check for continuity betweenthe Repair the open
ignition moc!ule connector pin D and ignition coil Go to Step |‘gn|’f|on mod.u'le
14 connector pin B (15) circuit. See wiring
Do you have continuity? harness
repair.
15 |° Replace the ignition module.ls Go to Step i
the replacement complete? (16)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
i i BD
16 | ® Starttheengine and operate the vehicle tofull System OK Go to OBD System

operating temperature
Observe the MIL
e Observe engine performance and drivability.
e After operating the engine check for any
stored codes.
Does the engine operate normally with no stored
codes?

Check
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DTC 11 = Distributor Alignment Out of Spec (SPN 520800:FMI 7)

Camshaft Position Sensor (CMP)

ECM
[
5V_ext1 1 4 Lt Grenn | Red - i
CAM 1 33 Gray | Brown B SCHAL
5V_rtn1 = 3 Black /Lt Grn g Te—

Conditions for setting the DTC

e Camshaft Position sensor
Check Condition- Engine cranking

e Fault Condition - Difference between the desired CAM position (Distributor Alignment) and
actual CAM position (Distributor Alignment) is greater than 30 CAD

e MIL Command-ON

Circuit Description

The CAM position sensor is utilized to distinguish the cylinder event (compression or exhaust), thus
making the cylinder identification available to the ECM. The camshaft position sensor is a 3-wire hall
effect sensor. One wire for current feed (5v), one for ground, and one for the output signal (CAM 1). The
sensor must have a good 5v reference and ground to operate properly. The cam sensor is located
inside the HVS Distributor

The CAM position and CAM Position desired value is displayed on the “TESTS” page in the GCP
display software. This code will set when these two values are more than 30 CAD apatrt.

To change the CAM position, you should rotate the distributor. If rotating the distributor does not correct
the issue you should troubleshoot sensor, wiring, and ECM for issues.

3.0L Desired Distributor Position = 340 CAD

4 3L Desired Distributor Position - 6 CAD
5.7L Desired Distributor Position = 11 CAD
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DTC 16 — Never Crank Synchronized at Start (SPN 636:FMI 8)
(4.3L, 5.0, & 5.7L Shown Below)

ECM
C015

LT GRN/RED Svaolts +

A 4
Crank [ | wHTRPL Crank -

Crankshaft [ Sensor | B 2
| PPLAHT Crank +

C 1

HALL EFFECT SENSOR

> SIGNAL

o T M pupl

\/

GROUND

ECM TRIGGERS ON RISING EDGE OF SIGNAL
CORRESPONDING TO EDGE OF TOOTH MOVING
AWAY FROM SENSOR CENTERLINE

Conditions for setting the DTC

e Crankshaft Position sensor
Check Condition- Engine cranking

e Fault Condition- Cranking rpm above 90 and more than 4 cranking revolutions without
synchronization

e Adaptive Disabled

¢ MIL Command-ON

Circuit Description
The Crankshaft position sensor is a 5-volt powered sensor mounted to the lower front engine block. A
pulse wheel located on the crankshatt is used to measure engine rpm and its signal is used to

synchronize the ignition and fuel systems. This fault will set if the ECM detects cranking revolutions
without synchronization of the CMP and CKP sensors.

Reversed sensor wires, poor wire connections or a faulty system ground are most frequently the cause
of this code set.
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Step Action Value(s) Yes No
- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
Repair the
circuit as
e Check that the ECM ground terminals C010, Go to Ste necessary.
2 C022 and C023 are clean and tight 3) P Referto Wiring
Are the ground terminals clean and tight? Re- pairsin
Engine
Electrical.
e Key On, Engine OFF .
. . Repair the
e Disconnect the CKP (Crankshaft position)Sensor o
circuit as
connector CO15
i heck f It t the CKP Go to Step necessary.
3 ¢ Using ADVOMc ef: orvo ag.e atthe 5.0 volts Refer bWiring
sensor connector pin A and engine ground (4) Repairs in
(CHECK THIS BEFORE THE POWER RELAYSHUTS Engine
OFF) Electrical.
Do you have voltage?
Repair the
e KeyOFF circuit as
e Disconnect ECM connector C001 necessary.
] o Go to Step L
4 | o Using a DVOM check for continuity between CKP (5) Referto Wiring
connector pin B and ECM connector pin 2 Re- pairsin
Do you have continuity between them? Engine
Electrical.
Repair the
circuit as
e Using a DVOM check for continuity between CKP Go to Ste necessary.
5 connector pin C and ECM connector pin 1 (6) P Referto Wiring
Do you have continuity between them? Repairs in
Engine
Electrical.
Repair the
circuit as
e Inspectthe CKP connector CO15 terminals for necessary.
. S g Go to Step
6 damage, corrosion or contamination Referto Wiring 7)
Did you find a problem? Repairs in
Engine
Electrical.
Repair the
circuit as
e Inspect the ECM connector CO01 terminals 4, 2 necessary.
) o L Go to step
7 and 1 for damage, corrosion or contamination Referto Wiring (8)
Did you find a problem? Repairs in
Engine
Electrical.
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Step

Action
Replace CKP sensor

Is the replacement complete?

Value(s)

Yes

Go to Step
(10)

No

Replace ECM

Is the replacement complete?

Go to Step
(11)

10

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-16 check for any stored
codes.

Does the engine operate normally with no stored
codes?

System OK

Go to Step
(9)

11

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-16 check for any stored
codes.

Does the engine operate normally with no stored
codes?

System OK

Go to OBD
System
Check
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DTC 16-Never Crank Synced At Start (3.0L ONLY) (SPN 636:FMI 8)

3.0L ONLY
TWO WIRE CRANK SENSOR
ECM
PPLAWHT CRANK +
A 21
CRANKSHAFT CKP
|:| SENSOR [ |
WHTIPPL CRANK -
B 22

VARIABLE RELUCTANCE SENSOR
MINIMUM 2V

> SIGNAL PEAK-PEAK
I ﬁ " :—‘
> RETURN '

ECM TRIGGERS ON FALLING EDGE OF SIGNAL
CORRESPONDING TO EDGE OF TOOTH MOVING
AWAY FROM SENSOR CENTERLINE

Conditions for setting the DTC

¢ Crankshaft Position sensor

e Check Condition- Engine cranking

¢ Fault Condition- Cranking RPM above 90 and more than 4 cranking revolutions without sync
¢ MIL Command-ON

NOTE: The 3.0L engine has a 2 wire Variable Reluctance Sensor
Circuit Description

The CKP (crankshaft position sensor) is a magnetic transducer mounted on the engine block adjacent
to a pulse wheel located on the crankshaft. It determines crankshaft position by monitoring the pulse
wheel. The Crankshaft Position sensor is used to measure engine RPM and its signal is used to
synchronize the ignition and fuel systems. This fault will set one or more crank re-sync occur within 800
ms.
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Action ‘ Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Go to OBD System
Check? (2) CheckSection
Check to be sure that the ECM ground terminals Repair the circuit
CO14 and CO23 are clean and tight. Go to Step 4 nec.e.ssary. Rejfer
to wiring Repairs
(3) in Engine
Are terminals CO14 and CO23 clean and tight? >
Electrical.
Key OFF
Disconnect the CKP sensor connector CO17 Using a
DVOM check for voltage output directlyfrom the CKP Over.5 Goto Step Goto Step
. . . Volts (4) (112)
sensor while cranking the engine
Do you have voltage output?
Key OFF . -
Disconnect ECM connector C001 Repair the circuit
Using a DVOM check for continuity between CKP Go to Step as nec‘e.ssary. Refer
connector pin A and ECM connector pin 21Do you (3) .to erlng Repa.lrs
have continuity between them? in Engine Electrical
Using a DVOM check for continuity between CKP Repair the circuit
connector pin B and ECM connector pin 22 Go to Step as necessary. Refer
(6) to Wiring Repairs
Do you have continuity between them? in Engine Electrical
Inspect the CKP connector C017 pins for dam-age, Repair the
corrosion or contamination circuit as
necessary. Refer Go to Step
to Wiring (7)
Repairs in
Did you find a problem? Engine Electrical
Repair the
Inspect the ECM connector C001 pins 21 and 22Did circuit as
necessary. Refer Go to Step
you find a problem? to Wiring (8)
Repairs in
Engine Electrical
Repair the
Using a DVOM check for continuity between ECM shorted circuit
connector pins 21 and 22 to engine ground as necessary. Go to Step
Refer to Wiring (10)

Do you have continuity?

Repairsin
Engine Electrical
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Step Action Yes No ‘
Go to Step
9 Replace CKP sensor (12) -
10 Replace ECM Go to Step
Is the replacement complete? (12)
Key OFF Repair the
Inspect the pulse wheel and CKP sensor for component as
mechanical damage, corrosion or contamination. necessary. Go to Step
1 Refer to Engine (9)
Did you find a problem? Repairs in
Engine Section
Remove all test equipment except the DST. Connect
any disconnected components, fuses, etc.Using the
DST clear DTC information from the ECM.
Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle to full
operating temperature
Observe the MIL Go to OBD
12 Observe engine performance and drivability After System OK System Check

operating the engine within the test parameters of
DTC-16 check for any stored codes.

Does the engine operate normally with no stored
codes?
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DTC 31 — EGOH1 Open / Ground Short

EGO1/2/3/4 (HO25 1/2/3/4)
Sensor
Analog Return
EGOH1/2/3/4
Heater (PWhA-to-Gnd)
ECM
To System Power Relay
]

Conditions for Setting the DTC

e Check Condition: Key-On, Engine Cranking or Running

e Fault Condition: Voltage feedback from the HEGO 2 sensor heater should always
equal ground voltage.

e Condition: HEGO 2 low-side feedback < 5.0% Vbat

e MIL: ON during active fault

Fault Description

This fault will set when the HEGO heater control feedback signal does not see Vbat when the heater is
switched off.

This may be caused by a bad heater element in the HEGO sensor, a break in the wire harness on the
heater supply or control circuits, or fault within the ECM.
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DTC 31 — EGOH1 Open / Ground Short

Step Action Value(s) Yes No
Go to Ste GotoOBD
1 |Did you perform the On-Board (OBD) System Check? - 2) P System Check
Section

Key ON, Engine OFF

Disconnect the harness from the HEGO sensor.

2 |With a DMM, measure the heater resistance within
the sensor (C & D).

Normal resistance is approximately 2.5 ohms.

Is the resistance Go to Step Go to Step
>50 ohms? (3) (4)

HEGO heater element is bad
Replace HEGO sensor

Disconnect the harness from the ECM

. L Does continuity
With DMM, check for continuity in the harness on

4  |the heater control signal (Test between Pin D on the (:Xlstt(lil <50 Go t(oS)Step Go t(Cé)Step
HEGO sensor connector and Pin 49 on the ECM oisr:Si ce

connector).

5 [Replace ECM

6 |Repair/Replace circuit in harness
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DTC 32 — EGOH1 Short to Power

UEGO SENSOR ECM
SEMNSE CONTROL UEGEDS
| B
B L
( :‘\| SENSECELL TroLE
\‘ / CONTROLLER
T PUMPYSEMSE RETURN U= —
l 4 F Y
N
[ = | PUMPCELL
N
J PUMP CONTROL UEGDF
;
TRIM RESISTOR
A A UEGDR
'\-"l I\-" \"'_ 5
HEATER k4
HEATER CONTROL FEEDBACK]
iy 3 T
- MICRD
= eaTER eGSR CONTROLLER
T | 4 J
‘ TO SYSTEM POWER RELAY GROUND

Conditions for Setting the DTC

e Check Condition: Key-On, Engine Cranking or Running

e Fault Condition: Voltage feedback from the UEGO sensor heater is always equal
to the battery or supply voltage (short to Vbattery).

e MIL: ON during active fault

Fault Description

A UEGO sensor measures the exhaust content across a wide-range of air-fuel ratios with a linear
output proportional to lambda/equivalence ratio/air-fuel ratio. The sensor is heated with an internal
resistive element that is supplied by the battery voltage and switched on/off by the ECM. The ECM will
pull the heater control signal to ground when turning on the heater. The ECM monitors the heater
control signal for a short to ground. If the control signal is not equal to Vbattery when the heater is
turned off then the circuit is not functioning properly.

This fault will set when the UEGO heater control signal does not achieve zero volts when the heater is
switched on. This may be caused by an internal fault within the ECM.
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Step

DTC 32 — EGOH1 Short to Power

Action

Value(s)

Yes

No

Did you perform the On-Board (OBD) System
Check?

Go to Step
2

Goto OBD
System
Check
Section

Key ON, Engine OFF

Disconnect the harness from the UEGO sensor.
With a DMM, measure the heater resistance.
(For the Bosch sensor, measure the resistance
between the white and grey lines connected to
pins 3 and 4.) Normal resistance is approximately
2.5 ohms.

Is the
resistance
<0.5 ohms?

Go to Step
3

Go to Step
4)

UEGO heater element is bad
Replace UEGO sensor

Disconnect the harness from the ECM

Check the heater control signal (Test between
Pin 3 of the UEGO sensor and Pin 75 on the
ECM) for a short to Vbattery. NOTE: Perform this
test using a DMM and check one pin at a time to
the positive battery terminal.

Is the circuit
shorted?

Go to Step
)

Go to Step
(6)

Repair short to Vbattery in harness

Replace ECM
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DTC 51 - EGOH2 Open / Ground Short

EGO1/2/3/4 (HO25 1/2/3/4)
Sensor
Analog Return
EGOH1/2/3/4
Heater (PWhA-to-Gnd)
ECM
To System Power Relay
]

Conditions for Setting the DTC

e Check Condition: Key-On, Engine Cranking or Running

e Fault Condition: Voltage feedback from the HEGO 2 sensor heater should always
equal ground voltage.

e Condition: HEGO 2 low-side feedback < 5.0% Vbat

e MIL: ON during active fault

Fault Description

This fault will set when the HEGO heater control feedback signal does not see Vbat when the heater is
switched off.

This may be caused by a bad heater element in the HEGO sensor, a break in the wire harness on the
heater supply or control circuits, or fault within the ECM.
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DTC 51 - EGOH2 Open / Ground Short

Step Action Value(s) Yes No
Go to Ste GotoOBD
1 |Did you perform the On-Board (OBD) System Check? - 2) P System Check
Section

Key ON, Engine OFF

Disconnect the harness from the HEGO sensor.

2 |With a DMM, measure the heater resistance within
the sensor (C & D).

Normal resistance is approximately 2.5 ohms.

Is the resistance Go to Step Go to Step
>50 ohms? (3) (4)

HEGO heater element is bad
Replace HEGO sensor

Disconnect the harness from the ECM

. L Does continuity
With DMM, check for continuity in the harness on

4  [the heater control signal (Test between Pin D on the $X|§tt(li1 <0 Go t(oS)Step Go t(Cé)StEP
HEGO sensor connector and Pin 50 on the ECM oehsrlrslsi ce

connector).

5 [Replace ECM

6 |Repair/Replace circuit in harness
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DTC 52 - EGOH2 Short to Power
UEGO SENSOR ECM
SEMNSE CONTROL UEGDS
| E
7 UEGD
[ = ) ssnsscELL -
=/ ) CONTROLLER
T "] PUMPISENSE RETURN UEGOC —
l < F Y
N
[ =) PumPcELL
R
J ; PUMP CONTROL UEGOP
TRIM RESISTOR
A A A UEGOR
""\.-'l WY 5
HEATER L
HEATER CONTROL FEEDBACK
C 3 T
= MICRO
= HEATER P CONTROLLER
S
_ TOSYSTEMPOWER RELAY J_GF!OUhD J_

Conditions for Setting the DTC

e Check Condition: Key-On, Engine Cranking or Running

e Fault Condition: Voltage feedback from the UEGO sensor heater is always equal
to the battery or supply voltage (short to Vbattery.)

e MIL: ON during active fault

Fault Description

A UEGO sensor measures the exhaust content across a wide-range of air-fuel ratios with a linear
output proportional to lambda/equivalence ratio/air-fuel ratio. The sensor is heated with an internal
resistive element that is supplied by the battery voltage and switched on/off by the ECM. The ECM will
pull the heater control signal to ground when turning on the heater. The ECM monitors the heater
control signal for a short to ground. If the control signal is not equal to Vbattery when the heater is
turned off, then the circuit is not functioning properly.

This fault will set when the UEGO heater control signal does not achieve zero volts when the heater is
switched on. This may be caused by an internal fault within the ECM.
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Step

DTC 52 - EGOH?2 Short to Power

Action

Value(s)

Yes

No

Did you perform the On-Board (OBD) System Check?

Go to Step
(2)

GotoOBD
System Check
Section

Key ON, Engine OFF

Disconnect the harness from the UEGO sensor.

With a DMM, measure the heater resistance. (For the
Bosch sensor, measure the resistance between the
white and grey lines connected to pins 3 and 4.)
Normal resistance is approximately 2.5 ohms.

Is the resistance
<0.5 ohms?

Go to Step
(3)

Go to Step
(4)

UEGO heater element is bad
Replace UEGO sensor

Disconnect the harness from the ECM

Check the heater control signal (Test between Pin 3 of
the UEGO sensor and Pin 75 on the ECM) for a short
to Vbattery. NOTE: Perform this test usinga DMM and
check one pin at a time to the positive battery
terminal.

Is the circuit
shorted?

Go to Step
(5)

Go to Step
(6)

Repair short to Vbattery in harness

Replace ECM
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DTC 57 EGOH4 Open/Ground Short (SPN 3271:FMI 4)

FUEL LOCK OFF
ECM
|
Lockoff — 12 i B Ground
Voltage Switched (vSW) ———— 19 2k A B+

Conditions for Setting the DTC

LPG lock-off valve

Check Condition-Engine Cranking
Low side voltage is less than 5.0v
MIL-ON

Circuit Description

The LPG lock off valve is supplied battery power through the VSW circuit. The ECM then provides a path to ground
to open the valve. This fault will set if the ECM detects a low voltage on the low side when the lock-off valve “off”.

The DTC name indicates “EGOH” which is related to EGO Heater circuit, however the circuit is used to supply the
lockoff ground in certain applications.
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Step Action Value(s) Yes No

1 Did you perform the On-Board i Go to Step See “OBD
(OBD) System Check? (2) SystemCheck”
e Disconnect the fuel lock-off
valve solenoid connector
e Using a DVOM check for power across s
2 terminals A and B while cranking the engine. ystem Go to Step Go to Step
Voltage (3) (4)
Is system voltage present?
e Key off
¢ Using a DVOM check for power across
terminals A and B. Go to Step Go to Step
3 Ov
(5) (4)
Is system voltage still present?
e KeyOFF
e Disconnect the ECM connector Repair the
e Disconnect the fuel lock-off valve opencircuit.
4 connector Go t(%)Step See "Engine
e Using a DVOM check for continuity Wire Harness
between ECM pin 12 and lock-off valve Repair"
terminal B.
Do you have continuity?
e KeyOFF .
R h
e Disconnect the ECM connector epa|rt ?
. shortcircuit.
e Disconnect the fuel lock-off valve N Go to Step
5 See "Engine
connector j (6)
e Using a DVOM check for continuity Wire Ha.rr'i'ess
between ECM pin 12 and engine ground Repair
Do you have continuity?
6 e Replace the fuel lock-offvalve Go to Step
Is the issue resolved? (7)
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Step

Action

Inspect the ECM wire harness and
connector for damage corrosion or
contamination

Did you find a problem?

VEINES)

=S

Correct the
problem as
required. See
wire harness
repair.

No

Go to Step
(8)

Replace the ECM

Is replacement complete?

Go to Step
(9)

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information

from the ECM.

Turn the ignition OFF and wait 30

seconds.

Start the engine and operate the vehicleto

full operating temperature
Observe the MIL

Observe the MIL

Observe engine performance

After operating the engine within the
test parameters of DTC-57 check forany
stored codes.

Does the engine operate normally withno
stored codes?

System OK

Go to
"OBD
System
Check"
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DTC 87 — Fuel Pressure Low (SPN 94:FMI 1)

1 L A [BLATGRN | 3 lISensor Ground
I\_} — Temp Signal
4 L\ b APANDA ]
N ;N -\,.:’_q ‘\_ || YW/GY r ) e—
$ 2 1B il DR T
< —
) 3 || c |LTGRNVRED | , 5 Volts
LT GRN Pressure Signal
4 H D 23
ECM

Conditions for setting the DTC

Fuel Pressure is less than 55 psia

Fault must be active for 3.0 seconds to activate DTC
MIL light on during fault

Forced idle is enabled

Circuit Description

This engine is equipped with a fuel injector rail that does not have a pressure regulator or a return circuit to the
fuel tank. Fuel pressure for this engine is regulated by the engine’s ECM. The ECM receives fuel pressure and
temperature feedback from the gasoline fuel sensor manifold and uses this information to control the ground side
of the fuel pump. Fuel pressure is regulated by the ECM pulse width modulating (PWM) the fuel pump. The fuel
pressure and temperature sensor manifold have a return or “bleed” circuit that connects back to the equipment
fuel tank. This circuit is used to bleed off any vapor that develops in the line and returns a small amount of fuel to
the tank. The fuel comes from the fuel tank and passes through the fuel pump. Fuel exits the fuel pump, passes
through the filter and then enters the fuel pressure and temperature manifold assembly. Fuel flows through the
feed circuit and is delivered to the fuel injector rail. Fuel that enters the bleed circuits through the bypass valve in
the manifold is returned to the fuel tank.

This DTC can be caused by fuel vapor lock conditions. Inspect the routing of the fuel lines and position of the fuel

pressure and return block to ensure the system is routed/mounted away from hot exhaust or other radiant heat
sources.
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Step Action Value(s) Yes No
. Go to OBD
1 Did you perform the On-Board i Go to Step System Check
(OBD) System Check? (2) Section
e KeyOn
e DST (Diagnostic Scan Tool) connected. Intermittent
; problem.
2 On the FAULTS page, check the value for fuel >> psw;or Go t(og))Step Goto
pressure less? intermittent
section
Does the DST display 55 psia or less?
e Check the fuel pressure using a
manual pressure gauge. i
3 55 psia or Go to Step Go to Step
less? (4) (5)
Does the manual pump gauge display 55 psi or
less?
e Check for an open in the fuel pump ground
4 circuit (OEM supplied) Repair the Go to Step
] o open circuit (6)
Is there an open in the ground circuit?
e Jumper pins C and D at the fuel pressure Repair the
sensor connector wiring
e Monitor the FRP_Raw volts on the VOLTAGE Replace the between the
page.
5 5 volts Fuel pressure fuel pump
Does FRP_Raw display 5 volts? Sensor pressure
sensor and
the ECM
e Check the OEM fuel hoses for proper
installation and routing
6 e Check the OEM fuel hoses for blockages Repair the OEM Replace ECM

Were the OEM fuel hoses improperly installed or

have a blockage

fuel hose issue

95| Page




DTC 88 — Fuel Pressure High (SPN 94:FMI 0)

1 4 a BLKATGREN | 20 ||Sensor Ground
W I Temp Signal

LT GRNAVHT
2 H B 48 5V
3 ] ¢ LT GRN/RED 19 5 Volts

WH T/LT GRM Pressure Signal
4 H D 54

ECM

Conditions for setting the DTC

Fuel Pressure is greater than 90 psia

Fault must be active for 3.0 seconds to activate DTC
MIL light on during fault

Forced idle is enabled

Circuit Description

This engine is equipped with a fuel injector rail that does not have a pressure regulator or a return circuit
to the fuel tank. Fuel pressure for this engine is regulated by the engine’s ECM. The ECM receives fuel
pressure and temperature feedback from the gasoline fuel sensor manifold and uses this information to
control the ground side of the fuel pump. Fuel pressure is regulated by the ECM pulse width modulating
(PWM) the fuel pump. The fuel pressure and temperature sensor manifold has a return or “bleed” circuit
that connects back to the equipment fuel tank. This circuit is used to bleed off any vapor that develops
in the line and returns a small amount of fuel to the tank. The fuel comes from the fuel tank and passes
through the fuel pump. Fuel exits the fuel pump, passes through the filter and then enters the fuel
pressure and temperature manifold assembly. Fuel flows through the feed circuit and is delivered to the
fuel injector rail. Fuel that enters the bleed circuits through the by-pass valve in the manifold is returned

to the fuel tank.
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CSTEP [ aion T Valuels) | Yes | No |

Were the OEM fuel hoses improperly installed or have a blockage?

1 |Did you perform the On-Board (OBD) System Check? _ Go to Step (2) GOCL%SkBEeE’zZtﬁm
o KeyOn .
o  DST (Diagnostic Scan Tool) connected Intermittent
90 psia or Go to Step| problem.Go to
2 |on the FAULTS page, check the value for fuel rail pressure greater (3) intermittent
Does the DST display 90 psia or greater? section
3 o Check the fuel pressure using a manual fuel pressure gauge
90 psia or Go to Step Go to step
greater (4) (5)
Does the manual gauge display 90 psi or greater?
. i e Repair the
. Check for a short to ground in the fuel pump ground circuit gl Go to step
(OEM supplied) short 1o (6)
ground
Is the ground circuit shorted to a ground?
¢ Jumper pins Cand D at the fuel pressure sensor connector Repair the wiring
_ Replace the
+  Monitor the FRP_Raw volts on the VOLTAGE page. between the fuel
5 5volts Fuelpressure
pump pressure sensor
Does FRP_Raw display 5 volts? sensor and theECM
o Check the OEM fuel hoses for proper installation and routing Repair the
6 o Check the OEM fuel hoses for blockages OEM fuelhose Replace ECM
issue
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DTC 91 — Gasoline Fuel Pressure Sensor Low Voltage (SPN 94:FMI 4)

BLKAT GRN | 20 [|Sensor Ground

1T H A
LM — | Temp Signal
| g LT GRNAHT | 4o

R S 5V
3 || ¢ [LTSGRNRED 19 5\olts
WHT/LT GRNM Pressure Signal
4 HD 54 g
ECM

Conditions for Setting the DTC

Gasoline fuel temperature sensor voltage

Fuel pressure sensor voltage less than 0.2v for greater than 1 second
MIL-On for active fault and for 2 seconds after active fault

Adaptive Learn is disabled during fault condition

Forced idle is enabled

Circuit Description

Note: The fuel pressure and temperature sensor is wired via Equipment Manufacturer supplied harness
jumper. The terminals A, B, C, D & 19, 20, 48, 54 are engine wiring harness terminals at the fuel sensor
interface connector C002 and the ECM header connector CO01. You may need to consult additional
wiring information supplied by the OEM. The gasoline fuel pressure sensor voltage is read at less than
0.2v. This indicates a low voltage fault from the sensor or circuit. This fault can occur when a ground is
lost on the black/Lt Green circuit.
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DTC 92 — Gasoline Fuel Pressure Sensor High Voltage (SPN 94:FMI 3)

| A [BLKATGRN |20 Sensor Ground

1
LM — | Temp Signal
g LT GRNMHT | 4q

-« 5V
3 || ¢ [LTGRNRED 19 5\olts
WHT/LT GRM Pressure Signal
4 HD 54 9
ECM

Conditions for Setting the DTC

Gasoline fuel temperature sensor voltage

Fuel pressure sensor voltage greater than 4.8v for greater than 1 second
MIL-On for active fault and for 2 seconds after active fault

Adaptive Learn is disabled during fault condition

Forced Idle is enabled

Circuit Description

Note: The fuel pressure and temperature sensor is wired via Equipment Manufacturer supplied harness
jumper. The terminals A, B, C, D & 19, 20, 48, 54 are engine wiring harness terminals at the fuel sensor
interface connector C002 and the ECM header connector C001. You may need to consult additional
wiring information supplied by the OEM. The gasoline fuel pressure sensor voltage is reading greater
than 4.8v. This indicates a high voltage fault from the sensor or circuit.
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DTC 107 — MAP Low Voltage (SPN 106:FMI 4)

) BLKAT GRN 5 nsor Groun
L\W\— IAT Signal
Y o YELIGRY - AT
3 LT GRN/RED . 5 \Volts
4 LT GRN o3 —MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

e Manifold Absolute Pressure Sensor
Check Condition-Engine cranking or running

e Fault Condition-MAP voltage less than 0.050 with throttle position greater than 2.0% and engine RPM less
than 3000.

e MIL-ON
Adaptive-Disabled

e Fueling is based on RPM and TPS Limp-Home Condition during this fault.

Circuit Description

The Manifold Absolute Pressure sensor is a pressure transducer connected to the intake manifold. It is
used to measure the pressure of air in the manifold prior to induction. The pressure reading is used in
conjunction with other inputs to estimate the airflow rate to the engine, which determines the fuel flow
rate. This fault will set if the MAP voltage is less than 0.050 with TPS greater than 2% and engine RPM is
less than 3000. The Adaptive Learn will be disabled for the remainder of the key on cycle and the MIL
command is on.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
o Key ON, Englnfe running. ' Intermittent
e DSC (Diagnostic Scan Tool) connected in problem Go
? System Data Mode Go to Step to
Does DST display MAP voltage of 0.050 or less (3) Intermittent
with the engine running below 3000 rpmand TPS section
above 2.0 %?
e KeyOFF
e Disconnect the MAP sensor connector
C006 from the wiring harness
3 e Jump the 5-volt reference pin 3 and MAP Go to Step Go to Step
signal circuit pin 4 together (4) (8)
e KeyON
Does the DST display MAP voltage of 4.5volts
or greater?
Repair the
circuit as
e Inspect MAP connector and pins for necessary.
4 corrosion, contamination or mechanical Refer to Go to Step
damage Wiring (5)
Any problems found? Repairs in
Engine
Electrical.
e KeyOFF Rt?pai.r the
e Disconnect ECM connector C001 circuit as
o necessary.
5 |® Checkfor continuity between MAP sensor GotoStep | c o Wiring
cgnnector signal pin 4 and ECM MAP signal (6) Repairs in
pin 23. Engine
Do you have continuity between them? Electrical.
Repair the
e Check for continuity between MAP sensor nCeI:::l;Istaar?/
connector 5-volt supply signal pin 3 and ECM Go to Step o
6 5-volt supply pin 4 (7) Refer to‘ W.lrlng
- Repairs in
Do you have continuity between them? Engine
Electrical.
Repair the
e Check for continuity between MAP sensor ni:;i':;i
connector ground pin 1 and ECM sensor Go to Step o
7 . Refer to Wiring
ground pin 3 (17) .
o Repairs in
Do you have continuity between them? Engi
gine
Electrical.
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Step Action Value(s) Yes No
e Probe MAP connector signal circuit pin 4
. \;vgl'(ceh a test light connected to battery volt- Go to Step Go to Step
Does the DST display MAP voltage of 4.0 or ©) (13)
greater?
Repair the
e KeyOFF circuit as
e Disconnect ECM connector Go to Step necessary.
9 | e Check for continuity between MAP sensor (10) Refer to Wir-
connector pin 3 and ECM 5-volt pin 4. ing Repairs in
Do you have continuity between them? Engine
Electrical.
Repair the
e Check for continuity between MAP sensor nCeI::CeL;Istaarf/
10 connector 5 volt reference pin 3 and engine Refer to Wir- Go to Step
ground ing Repairs in (11)
Do you have continuity? .
Engine
Electrical.
Repair the
e Inspect ECM and MAP wire harness circuit as
11 connector and terminals for corrosion, RZ?ecre‘fcs)a\/r\\//i.r- Go to Step
contamination or mechanical damage ing Repairs in (16)
Any problems found? .
Engine
Electrical.
° Replace' ECM. Refer to EFM replacementin Go to Step
12 the Engine Controls Section. (17) -
Is the replacement complete?
Repair the
e Disconnect ECM connector circuit as
e Check for continuity between MAP sensor Go to Step necessary.
13 connector signal circuit pin 4 and ECM signal (14) Refer to Wir-
pin 23. ing Repairs in
Do you have continuity between them? Engine
Electrical.
Repair the
circuit as
e Check for continuity between MAP sensor necessary. Go to Step
14 connector signal pin 4 and engine ground Refer to Wir- (15)
Do you have continuity? ing Repairs in
Engine
Electrical.
Repair the
e Inspect ECM connector and wire harness circuit as
15 connector terminals for corrosion, RZ?:f:ZaVr\yi.r- Go to Step
contamination or mechanical damage . Lo (16)
Any problems found? né Repalrs n
Engine
Electrical.
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16

Replace ECM. Refer to ECM replacementin
the Engine Controls Section.

Is the replacement complete?

Go to Step
(18)

17

Replace MAP sensor
Is the replacement complete?

Go to Step
(18)

Remove all test equipment except the
DST.

Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information
from the ECM.
Turn the ignition OFF and wait 30
seconds.

Start the engine and operate the vehicleto
full operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-107 check for any
stored codes.

Does the engine operate normally with no
stored codes?

System OK

Go to OBD
System
Check
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DTC 108-MAP High Pressure (SPN 106:FMI 16)

1 BLKAT GRN 5 e e
LM\_ IAT Signal
LV 5 YEL/GRY i ] P ST
3 LT GRN/RED A 5 Volts
4 LT GRN o3 |-MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

MAP pressure test

Check condition-engine running

Fault Condition-MAP greater than 17.00 psia with TPS less than 10% and engine rpm greater than 800.
MIL-ON

Adaptive-disabled

Circuit Description

The MAP (Manifold Absolute Pressure) is estimated from the MAP sensor. The MAP pressure value is
used for fuel, airflow, and spark calculations. This fault will set in the event the MAP value is greater
than 17.00 psia when the TPS is less than 10% with engine rpm greater than 800.
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Step Action Value(s) Yes No
- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
e Key ON, Engine running at full operating
temperature. Intermittent
e DST (Diagnostic Scan Tool) connected in Go to Step problem Go
2 System Data Mode 3) to
Does DST display MAP pressure of 17 psia or greater Intermittent
with the engine running above 800 rpm section
with a TPS value less than 10%?
o Key OFF
e Disconnect the MAP sensor connector C006 Go to Step Go to Step
| Kevon @) B
Does the DST display MAP pressure less than
0.05 psia?
. Probt.-:' MAP connector ground pin 1 with a Go to Step Go to Step
4 test light connected to battery voltage. (5) (8)
Does the test light come on?
e Check MAP mechanical vacuum connectionfor
5 correct mounting or possible damage causing Go to Step Go to Step
leakage. (6) (10)
Is the MAP sensor mechanical connection, OK?
Repair the
o KeyOFF circuit as
e Disconnect ECM connector and inspect G necessary.
. . o to Step L
6 terminals for damage corrosion or 7) Referto Wiring
contamination. Repairs in
Is the connection OK? Engine
Electrical.
2 e Replace MAP sensor.ls . Go to Step i
the repair complete? (11)
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Step Action Value(s) Yes No
Repair the
e Disconnect ECM connector and check for circuit as
3 continuity between MAP connector sensor Go to Step Re::::;i:/::i.ng
ground pin 1 and ECM sensor ground pin 20. (9) Repairs in
Do you have continuity between them? .
Engine
Electrical.
. Rep.lace ECM. Refer t.o ECM replacement inthe Go to Step
9 Engine Controls Section. (11) -
Is the replacement complete?
e Correct MAP mechanical connection Go to Step
10 Has the MAP mechanical connection problem (11) -
been corrected?
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
11 operating temperature System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-108 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 111-IAT Higher Than Expected 1 (SPN 105:FMI 15)

; BLKAT GRN \ Sensor Ground
IAT Signal
YEL/IGRY -

PR 2 NANNEY

3 LT GRN/RED . 5 Volte

LT GRN -

4 23 MAP Signal

TMAP SENSOR ECM

Conditions for Setting the DTC

Intake Air Temperature

Check Condition-Engine Running

Fault Condition-Intake Air Temperature greater than 200 degrees F. with engine rpm greater than 700
Condition must be present for a minimum of 60 seconds

MIL-ON

Adaptive-Disabled during active fault

Derate level 1 will occur

Circuit Description

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute Pres- sure) sensor.
A temperature sensitive resistor is used in the TMAP located in the air intake manifold of the engine. It
is used to monitor incoming air temperature, and the output in conjunction with other sensors is used
to determine the airflow to the engine. The ECM pro- vides a voltage divider circuit so that when the air
is cool, the signal reads higher voltage, and lower when warm. This fault will set if the Intake Air
Temperature is greater than 200 degrees F. with engine speed greater than 700 rpm. The engine will go
into a level 1 derate mode to prevent engine damage.

Diagnostic Aid

This fault will set when inlet air is much hotter than normal. The most common cause of high inlet air
temperature is a problem with the inlet air system.

Ensure that the air inlet is not obstructed, modified, or damaged.

e Inspect the air inlet system for cracks or breaks that may allow unwanted under hood air in to the
air inlet system

e If none of the above can be found, follow the diagnostic steps for DTC 112-IAT Low Volt- age.
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DTC 112-IAT Low Voltage (SPN 105:FMI 4)

1 BLKAT GRN 5 |Sensor Ground
L\,W\— | IAT Signal
LV " YELIGRY - W
. LT GRN/RED ; 5 Volts
4 LT GRN o3 —MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

Intake Air Temperature

Check Condition Engine Cranking or Running

Fault Condition-IAT Sensor Voltage less than 0.050
MIL-ON during active fault

Adaptive-Disabled during active fault

Circuit Description

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute Pres- sure) sensor.
A temperature sensitive resistor is used in the TMAP is located in the engine’s air intake or intake
manifold. It is used to monitor incoming air temperature, and the output in conjunction with other
sensors is used to determine the airflow to the engine. The ECM provides a voltage divider circuit so
that when the air is cool the signal reads higher voltage, and lower when warm. This fault will set if the
signal voltage is less than 0.050 volts for 1 second anytime the engine is cranking or running. The ECM
will use the default value for the IAT sensor in the event of this fault.
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Step Action Value(s) Yes No
Go to OBD
Did you perform the On-Board (OBD) System Go to Step
1 _ System Check
Check? (2) .
Section
e KeyON Intermittent
) e DST (Diagnostic Scan Tool) connected in Go to Step problem Go to
System Data Mode (3) Intermittent
Does DST display IAT voltage of 0.050 or less? section
e KeyOFF
e Disconnect the TMAP sensor connector.
Go to Step Go to Step
3 e KeyON () (5)
Does the DST display IAT voltage of 4.90 voltsor
greater?
. e Replace TMAP sensor. Go to Step (9) B
Is the replacement complete?
o Key OFF Repair the
e Disconnect ECM wire harness connector circuit as
Co01 necessary.. Go to Step
5 e Check for continuity between TMAP sensor _ Referto Wiring (6)
connector ground pin 1 and TMAP sensor Repairs in
connector signal pin 2 Engine
Do you have continuity between them? Electrical.
Repair the
L circuit as
e Check for continuity between TMAP sensor
tor signal circuit pin 2 and engine necessary. Go to Step
connec Referto Wiring
6 ground. — o (7)
- Repairs in
Do you have continuity? .
Engine
Electrical.
. Rep.lace ECM. Refer t'o ECM replacement in the Go to Step
7 Engine Controls Section. _ (8) _
Is the replacement complete?
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to Go to OBD
8 full operating temperature System OK System
Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-112 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 113-IAT High Voltage (SPN 105:FMI 3)

BLKAT GRN 5 Sensor Ground
L\m IAT Signal
YEL/IGRY . .
4—
LT GRN/RED i 5 Volts
T GR :
L N 23 MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

Intake Air Temperature
Check Condition-Engine Running

MIL-ON during active fault

Circuit Description

Adaptive-Disabled during active fault

Fault Condition-IAT Sensor Voltage greater than 4.950 volts

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute Pres- sure)
sensor. A temperature sensitive resistor is used in the TMAP is located in the engine’s air intake or
intake manifold. It is used to monitor incoming air temperature, and the output in conjunction with
other sensors is used to determine the airflow to the engine. The ECM pro- vides a voltage divider
circuit so that when the air is cool, the signal reads higher voltage, and lower when warm. This fault
will set if the signal voltage is greater than 4.950 volts for 1 second or longer. The ECM will use a
default value for the IAT sensor in the event of this fault.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e KeyON Intermittent
. . . I
e DST (Diagnostic Scan Tool) connected in Go to Step problem Go
2 System Data Mode 3) to
Does DST display IAT voltage of 4.950 or Intermittent
greater? section
e Key OFF
e Disconnect the TMAP sensor connector
3 C006 and jump pins 1 and 2 together Go to Step Go to Step
° Key ON (9) (4)
Does the DST display IAT voltage of 0.1 volts orless?
o Key OFF
e Jump TMAP sensor connector signal pin 2 to
4 engine ground Go to Step Go to Step
e KeyON (7) (6)
Does DST display IAT voltage of 0.1 volts orless?
5 e Replace TMAP sensor. Go to Step
Is the replacement complete? (11) B
e Key OFF Repair the
e Disconnect the ECM wire harness connector circuit as
6 Coo1. Go to Step necessary.
e Check for continuity between TMAP sensor — (10) Referto'W{rlng
connector signal pin 2 and ECM IAT signal pin 35 Repal.rs in
Do you have continuity between them? Engine
Electrical.
Repair the
circuit as
e  Check for continuity between TMAP sensor necessar
connector ground circuit pin 1 and ECM sensor Go to Step 'y‘.
7 A Referto Wiring
ground circuit pin 3 — (10) .
. Repairs in
Do you have continuity between them? .
Engine
Electrical.

111|Page




Step Action Value(s) Yes No
3 e  Replace the ECM. Go to Step
Is the replacement complete? - (11) -
Repair the
. circuit as
e Re-check wire harness and TMAP sensor
. necessary.
9 connect.or ff)r damage corrosion or Referto Wiring Go to Step
contamination Repairs in (5)
Any problems found? .
Engine
Electrical
Repair the
e Re-check wire harness and TMAP sensor circuit as
. necessary.
10 connect.ors for damage corrosion or Referto Wiring Go to Step
contamination Repairs in (8)
Any problems found? .
Engine
Electrical
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
11 operating temperature System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-113 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 116-ECT Higher Than Expected 1 (SPN 110:FMI 15)

Signal
& TANMWHT - /\/\/ﬁ_mn.:_
B BLK/AT GRN . Sensor Ground
Engine Coolant
Temp Sensor ECM

Conditions for Setting the DTC

e Engine Coolant Temperature

e Check Condition-Engine Running

e Fault Condition-Engine Coolant Temperature reading is higher than diagnostic threshold for greater than 20
seconds

e MIL-On
Power derate (level 1)

e Adaptive-Disabled during active fault

Circuit Description

The ECT (Engine Coolant Temperature) sensor is a temperature sensitive resistor located in the engine
coolant sensor that is located in the coolant passage. The ECT is used for engine airflow calculation,
fuel enrichment, and ignition timing control and to enable certain other temperature dependent
operations. This code set is designed to help prevent engine damage from overheating. The ECM
provides a voltage divider circuit so when the sensor reading is cool the sensor reads higher voltage,
and lower when warm. This fault will set when the coolant exceeds the diagnostic threshold for more
than 20 seconds. Power derate level one will be enforced during this fault limiting the maximum
throttle position to 50%.
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Step Action Value(s) Yes No

1 Did you perform the On-Board (OBD) System Go to Step
Check? (2)
e KeyON
e DST (Diagnostic Scan Tool) connected in
System Data Mode
Warm englr.le to normal operating temperature, then Go to Step
2 run the engine above 1200 rpm for at least 60 (3)
seconds
Does DST display ECT temperature of 236 degrees F
or greater?
Verify with a temperature gauge that the engine
coolant is over 236 degrees F. Repair
3 cooling
Does the temperature gauge indicate 236 degrees F. system
or greater?
Verify ECT Circuit function. Follow diagnostic
4 test procedure for DTC 217 (ECT Higher than
expected 2).
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DTC 117-ECT/CHT Low Voltage (SPN 110:FMI 4)

Signal
A TANMHT 26
B BLKAT GRN 3 Sensor Ground
Engine Coolant
Temp Sensor ECM
Conditions for Setting the DTC
e Engine Coolant Temperature
e Check Condition-Engine Running
e Fault Condition-ECT sensor voltage less than 0.050
e  MIL-ON during active fault
e Adaptive-Disabled during active fault
- - Temp Ohms
Circuit Description (deg F) +/-10%
The ECT (Engine Coolant Temperature) sensor is a temperature sensitive resistor 242.4 101
located in the engine coolant passage. It is used for the engine air- flow calculation, 231.9 121
cold fuel enrichment and to enable other temperature dependent features. The ECM 231461 ;(7)3
provides a voltage divider circuit so that when the coolant is cool, the signal reads 181.9 302
higher voltage, and lower when warm (see table). This fault will set if the signal 163.1 434
voltage is less than 0.050 volts for any period longer than 1 second. The ECM will use a 144.9 625
default value for the ECT sensor in the event of this fault. 127.4 901
102.4 1,556
78.9 2,689
49.9 5,576
23.5 11,562
-5.7 28,770
-21.2 49,715
-30.8 71,589
-40.0 99,301
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Step Action Value(s) Yes No
Go to OBD
Did you perform the On-Board (OBD) System Go to Step
1 _ System Check
Check? (2) .
Section
e KeyON Intermittent
) e DST (Diagnostic Scan Tool) connected in Go to Step problem Go to
e System Data Mode (3) Intermittent
Does DST display ECT voltage of 0.050 or less? section
e KeyOFF
e Disconnect the ECT wire harness connector
C007 Go to Step Go to Step
3 |e KeyON (4) (5)
Does the DST display ECT voltage of 4.90 voltsor
greater?
e Replace ECT sensor. Go to Step
4 | s the replacement complete? (8) -
e Key OFF Repair the
e Disconnect ECM wire harness connector circuit as
cool necessary. Go to Step
5 e Check for continuity between ECT sensor _ Referto Wiring (6)
connector signal pin A and ECT sensor Repairs in
ground pin B Engine
Do you have continuity between them? Electrical.
Repair the
circuit as
e Check for continuity between ECT sensor
. S . necessary.
connector signal circuit pin A and engine . Go to Step
Referto Wiring
6 ground. — o (7)
- Repairs in
Do you have continuity? .
Engine
Electrical.
. Rep'lace ECM. Refer t'o ECM replacement in the Go to Step
7 Engine Controls Section. - (8) -
Is the replacement complete?
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the erlglne and operate the vehicle to Go to OBD
8 full operating temperature System OK

e Observe the MIL

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-117 check for any stored
codes.

Does the engine operate normally with no stored
codes?

System Check
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DTC 118-ECT/CHT High Voltage (SPN 110:FMI 3)

Signal
A TANMHT 26
B BLKAT GRN . Sensor Ground
Engine Coolant
Temp Sensor ECM

Conditions for Setting the DTC Temp Ohms
e Engine Coolant Temperature (deg F) +/-10%

e Check Condition-Engine Running 242.4 101

e Fault Condition-ECT sensor voltage exceeds 4.950 volts 231.9 121

e  MIL-ON during active fault 211.6 175

e Adaptive-Disabled 2014 209

L. L. 181.9 302

Circuit Descrlptlon 163.1 434

The ECT (Engine Coolant Temperature) sensor is a temperature sensitive 144.9 625

resistor located in the engine coolant passage. It is used for the engine airflow 12;'4 901

calculation, cold fuel enrichment and to enable other temperature dependent 1708 94 ;ggg
features. The ECM provides a voltage divider circuit so that when the coolant 49'9 5’576

is cool, the signal reads higher voltage, and lower when warm (see table). This 23:5 11’ 560
fault will set if the signal voltage is greater than 4.950 volts anytime the engine 57 28:770
is running. The ECM will use a default value for the ECT sensor in the event of 21.2 | 49,715
this fault. -30.8 71,589
-40.0 99,301
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e KeyON Intermittent
e DST (Diagnostic Scan Tool) connected in Go to Step problem Go
2 System Data Mode (3) to
Does DST display ECT voltage of 4.95 or Intermittent
greater? section
e Key OFF
e Disconnect the ECT sensor connector C007and
3 Jump terminals A and B together Go to Step Go to Step
e KeyON (4) (8)
Does the DST display ECT voltage of 0.05 voltsor
less?
See
e Using a DVOM check the resistance be- tween Eij::?/rsmce
the two terminals of the ECT sensorand ) Go to Step Go to Step
4 compare the resistance reading to thechart temperature (6) (5)
) in the DTC
Is the resistance value correct? 118 circuit
description
5 e Replace ECT sensor Go to Step i
Is the replacement complete? (14)
Repair the
circuit as
e Inspect the ECT wire harness connector necessary.
6 terminals A and B for damage, corrosion or Refer to Go to Step
contamination Wiring (7)
Did you find a problem? Repairs in
Engine
Electrical.
Repair the
° K.ey OFF ' circuit as Intermittent
e Disconnect ECM wire harness connector necessary.
problem Go
7 C001 Refer to to
e Inspect ECM connector pins 3 and 26 for Wiring .
. L o Intermittent
damage corrosion or contamination Repairs in section
Did you find a problem? Engine
Electrical.
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Step Action VEIE ) Yes No
e Jump t.he ECT signal pin A at the ECT connector Go to Step Go to Step
8 to engine ground (9) (12)
Does DST display ECT voltage of 0.05 or less?
Repair the
e Key OFF circuit as
e Disconnect ECM wire harness connector necessary.
i o Go to Step L
9 e Using a DVOM check for continuity betweenECT (10) Referto Wiring
sensor ground pin B and ECM connector pin 3 Repairs in
Do you have continuity between them? Engine
Electrical.
Repair the
circuit as
e Inspect ECM connector pins 3 and 26 for necessary.
. L . Go to Step
10 damage, corrosion or contamination Referto Wiring (11)
Did you find a problem? Repairs in
Engine
Electrical.
11 e Replace ECM Go to Step i
Is the replacement complete? (14)
Repair th
e KeyOFF epair the
. . circuit as
e Disconnect ECM wire harness connector necessar
e Using a DVOM check for continuity betweenECT Go to Step ‘y‘.
12 . ) Referto Wiring
connector signal pin A and ECM connector (13) o
. Repairs in
terminal 26 Engine
Do you have continuity between them? & .
Electrical.
Repair the
circuit as
e Inspect ECM connector pins 3 and 26 for necessary.
. o .. Go to Step
13 damage, corrosion or contamination Referto Wiring (11)
Did you find a problem? Repairs in
Engine
Electrical.
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
14 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-118 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 121-TPS 1 Lower Than TPS 2 (SPN 51:FMI 1)

Conditions for Setting the DTC

Electronic Throttle ECM
PNKMWHT DBW +
10
Qoar 3
TANMORN 9 DBW -
TPS1 - PPLAT BLU TPS 1 Signal
- 20
BLKAT GRN 3 Sensor Ground

TPS2

LT BLU/DK BLU

TPS 2 Signal

LT GRN/RED

S Volts

Circuit description

Dual throttle Position Sensors are used within the throttle that use variable resistors to deter- mine signal
voltage based on throttle plate position. TPS 1 will read low voltage when closed and TPS 2 will read high
voltage when closed. The TPS 1 and TPS 2 percentages are calculated from these voltages. Although the
voltages are different, the calculated values for the throttle position percentages should be very close to the
same. The TPS values are used by the ECM to determine if the throttle is opening as commanded. This fault
will set if TPS 1 is 20% (or more) lower than TPS 2. At this point the throttle is considered to be out of
specification, or there is a problem with the TPS signal circuit. The MIL command is on and the engine will

shutdown.
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Throttle Position Sensor 1 & 2

Check Condition-Key ON

Fault Condition-TPS 1 20% lower than TPS 2
MIL-ON for remainder of key on cycle
Engine shutdown




Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System i Go to Step Go to OBD
1 Check? 2) System.Check
Section
e Key ON, Engine OFF Intermittent
e DST (Diagnostic Scan Tool) connected inSystem Go to Step problem
2 Data Mode (3) Go jco
Does the DST display more than a 20% difference Intermittent
between TPS 1 and TPS 2 voltage? section
e Key OFF
e Disconnect electronic throttle connector
Cc017
Go to Step Go to Step
3 e KeyON (5) ()
e Change DST mode to DBW (drive by wire)test
mode
Is the voltage for TPS 1 less than 0.1 volts?
e Key OFF Repair the TPS
e Disconnect ECM wiring harness connector 1 circuitshorted
coo1 to voltage as
4 e KeyON necessary. Go to Step
e Using a DVOM check for voltage between Refer to Wiring (9)
ECM connector TPS 1 signal pin 20 and engine Repairs in
ground Engine
Do you have voltage? Electrical.
e JumpTPS 1.signal pin 21 to the 5-volt Go to Step Go to Step
5 reference pin 3 at connector C017 (6) (8)
Does DST display TPS 1 voltage over 4.90 volts
Repair the
circuit as
e Inspect wire terminals at throttle connector necessary. Refer
. . . Go to Step
6 for damage corrosion or contamination to Wiring 7)
Any problems found? Repairs in
Engine
Electrical.
7 e Replace the electronic Throttles Go to Step i
Is the replacement complete? (12)
e Key OFF Repair the open
e Disconnect ECM wire harness connector circuit as
C001 Go to Step necessar‘y:
8 e Using a DVOM check for continuity between 9) Refer tO' W'lflng
throttle connector TPS 1 signal pin 21 and ECM Repairs in
connector TPS 1 signal pin 5 Engine
Electrical.

Do you have continuity between them?
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Step Action Value(s) Yes No
Repair the open
e Using a DVOM check for continuity between circuit as
. . necessary Refer
9 throttle connector signal ground pin 2 and ECM Go to Step to Wiring
connector signal ground pin 3 (10) Repairs in
Do you have continuity between them? Engi
gine
Electrical.
Repair the
circuit as
e Inspect ECM connector terminals for damage necessary.
. . L Go to Step
10 corrosion or contamination. Referto Wiring (11)
Any problems found? Repairs in
Engine
Electrical
11 |° Replace ECM Go to Step i
Is the replacement complete? (12)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
12 operating temperature System OK System Check
e Observe the MIL
e Observe engine performance and drivability
o After operating the engine within the test
parameters of DTC-121 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 122-TPS 1 Low Voltage (SPN 51:FMI 4)

Electronic Throttle ECM
PNKMWHT DBW +
10
TANMORN 9 DBW -
TPSH _ PPLAT BLU TPS 1 Signal
* 20
BLK/AT GRN 3 Sensor Ground

LT BLU/DK BLU

TPS 2 Signal

'KT
TP3$2 3

LT GRN/MRED

S Volts

Conditions for Setting the DTC

Throttle Position Sensor 1
Check Condition-Cranking or Running

Fault Condition-TPS sensor less than 0.200 volts
MIL-ON during active fault
Engine shutdown

Circuit Description

Dual throttle Position Sensors are used within the throttle that use variable resistors to deter- mine
signal voltage based on throttle plate position. TPS1 will read lower voltage when closed and TPS2
will read higher voltage when closed. The TPS1 and TPS2 percentages are calculated from these

voltages. Although the voltages are different, the calculated values for the throttle position

percentages should be very close to the same. The TPS values are used by the ECM to determine if
the throttle is opening as commanded. The TPS is not serviceable and in the event of a failure the
electronic throttle assembly must be replaced. This fault will set if the TPS 1 voltage is less than 0.200

volts. The MIL command is ON and the engine will shut down.
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Step Action Value(s) Yes No
1 Did you perform the On-Board (OBD) System ) Go to Step Ssztoetrz 2:|e:)ck
Check? (2) Section
e Key ON, Engine OFF
. DST (Diagngstic Scan Tool) connected inDBW Go to Step Go to Step
2 (Drive by Wire) throttle test mode (a) (3)
Does the DST display TPS 1 voltage of 0.200volts
or less with the throttle closed?
Intermittent
e Slowly depress Foot Pedal while observingTPS Go to Step problem
3 1 voltage (4) Goto
Does TPS 1 voltage ever fall below 0.200 volts? Intermittent
section
e KeyOFF
e Disconnect the electronic throttle connector
Cco17
e Jump the 5—v9|t rfaference circuit pin 3 and Go to Step Go to Step
4 TPS 1 signal circuit pin 21 together at the (7) (5)
throttle connector
e KeyON
Does DST display TPS 1 voltage of 4.0 volts or
greater?
e Key OFF Repair the
e Disconnect ECM wire harness connector circuit as
C001 necessary.
5 e Using a DVOM check continuity between the Go to Step Ref.e.r to
electronic throttle connector signal pin 6 and (6) Wiring
ECM connector TPS 1 signal pin 20 Repal.rs In
Do have continuity between them? Eli:f:inc;
6 e Replace ECM Go to Step i
Is the replacement complete? (9)
Repair the
circuit as
e Inspect the throttle wire harness connector necessary.
7 terminals for damage, corrosion or Referto Go to Step
contamination Wiring (8)
Did you find a problem? Repairs in
Engine
Electrical.
3 e Replace the electronic throttlels Go to Step i

the replacement complete?

(9)
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Step Action Value(s) Yes No

e Remove all test equipment except the DST.

e Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information fromthe
ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle tofull

9 operating temperature System OK

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-122 check for any stored
codes.

Does the engine operate normally with no stored

codes?

Go to OBD
System Check
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DTC 123-TPS 1 High Voltage (SPN 51:FMI 3)

Electronic Throttle ECM
PNKMWHT DBW «+
10
Motor
TANMORN 9 DBwW -
TPsi[ = PPLAT BLU 20 TPS 1 Signal
T BLKAT GRN 3 Sensor Ground
TPS2 l‘ LT BLU/DK BLU 21 TPS 2 Signal
/ LT GRN/RED 4 S Yolts

co17

Conditions for Setting the DTC

Throttle Position Sensor 1

Check Condition-Cranking or Running

Fault Condition-TPS sensor voltage exceeds 4.800 volts
MIL-ON during active fault

Engine shutdown

Circuit Description

Dual throttle Position Sensors are used within the throttle that use variable resistors to determine
signal voltage based on throttle plate position. TPS1 will read lower voltage when closed and TPS2
will read higher voltage when closed. The TPS1 and TPS2 per- centages are calculated from these
voltages. Although the voltages are different, the calculated values for the throttle position
percentages should be very close to the same. The TPS values are used by the ECM to determine if
the throttle is opening as commanded. The TPS is not serviceable and in the event of a failure the
electronic throttle assembly must be replaced. This fault will set if the TPS 1 voltage exceeds 4.800
volts. The MIL command is ON and the engine will shut down.
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Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System i Go to Step Go to OBD
1 System Check
Check? (2) :
Section
e Key ON, Engine OFF
e DST (Diagnostic Scan Tool) connected Go to Step Go to Step
2| Does the DST display TPS 1 voltage of 4.800volts (4) (3)
or greater with the throttle closed?
Intermittent
e Slowly depress Foot Pedal while observingTPS Go to Step problem
3 1 voltage (4) Goto
Does TPS 1 voltage ever exceed 4.800 volts? Intermittent
section
e Key OFF
A e Disconnect electronic throttle connector Go to Step Go to Step
* KeyON (7) (5)
Does DST display TPS 1 voltage less than 0.2volts?
e KeyOFF Repair the
e Disconnect ECM wire harness connector circuit as
C001 necessary.
e KeyON Referto Go to Step
> e Using a DVOM check for voltage between TPS 1 Wiring (6)
signal at the ECM connector pin 20 andengine Repairs in
ground Engine
Do you have voltage? Electrical.
e Replace ECM Go to Step
6 Is the replacement complete? (11) i
e Back probe sensor ground circuit at the ECMside
of the wire harness pin 3 with a test light Go to Step Go to Step
7 connected to battery voltage (8) (10)
Does the test light come on?
Repair the
e Inspect the electronic throttle connector circuit as
. . necessary.
3 terminals for damage, corrosion or Referto Wiring Go to Step
contamination L (9)
. . Repairs in
Did you find a problem? .
Engine
Electrical.
e Replace the electronic throttlels Go to Step
9 the replacement complete? (11) i
e Key OFF Repair the
e Disconnect ECM connector C001 circuit as
0 e Usinga I?VOM check for continuity between the Go to Step nice;sesratrg'
electronic throttle connector sensor ground pin (6) B _
2 and ECM connector TPS 1 sensor ground pin 3 Wiring Repairs
Do have continuity between them? inEngine
Electrical.
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Step

11

Action

e Remove all test equipment except the DST.

e Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information fromthe
ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle tofull
operating temperature

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-123 check for any stored
codes.

Does the engine operate normally with no stored

codes?

Value(s)

System OK

No

Go to OBD
System Check
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DTC 127-IAT Higher Than Expected 2 (SPN 105:FMI 0)

1 BLKAT GRN 3 |Sensor Ground
IAT Signal
YELIGRY 35 l
v 9 NNNEY
. LT GRN/RED i 5 Volts
P LT GRN 55 MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

Intake Air Temperature
e Check Condition-Engine Running
Fault Condition-Intake Air Temperature greater than 210 degrees F. with engine speed greater than
700 rpm
e  Fault condition must be active for longer than 120 seconds
MIL-ON for active fault
e Engine will de-rate to 1,400 rpms.

Circuit Description

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute Pressure) sensor.
A temperature sensitive resistor is used in the TMAP located in the intake manifold of the engine. It is
used to monitor incoming air temperature, and the output in conjunction with other sensors is used
to determine the airflow to the engine. The ECM provides a voltage divider circuit so that when the air
is cool, the signal reads a higher voltage, and lower when warm. This fault will set if the intake air
temperature is greater than 210 degrees F. with engine speed greater than 700 rpm. The MIL light
command is on during this active fault and the engine will derate to 1,400 rpms.

Diagnostic Aid

e This fault will set when inlet air is much hotter than normal. The most common cause of high inlet
air temperature is a problem with the inlet air system. Ensure that the air inlet is not obstructed,
modified, or damaged.

e Inspect the air inlet system for cracks or breaks that may allow unwanted under hood air in to the
air inlet system

e If none of the above can be found, follow the diagnostic steps for DTC 112-IAT Low Voltage

129 | Page



DTC 128-Failed to Reach Operating Temperature (SPN 110: FMI 31)

: ECT
W— A +:M 26 /\W
I .
| S—
. B ‘4& 5 | Analog Return ~  Vs=+5VDC

Thermistor I
|
I
I ECM

ECT Sensor :

Conditions for Setting the DTC

Engine Coolant Temperature Sensor

Check Condition-Engine Running

Fault Condition-Operating temperature did not reach desired temperature within expected time
Fault condition must be active for longer than 30 seconds

MIL-ON for active fault

Possible Causes for Fault:

e Thermostat stuck open and ECT temperature is unable to reach the expected temperature.

e Check for proper operation of the thermostat to ensure it is opening and closing as expected.

e Check for the proper thermostat rating currently installed in the engine. A thermostat that is rated
with a higher opening temperature could cause the DTC.

Circuit Description

The Engine Coolant Temperature sensor is a thermistor (temperature sensitive resistor) located in the
engine coolant. Some engines use a CHT sensor that is located in the coolant in the cylinder head.
Some engines use an ECT (Engine Coolant Temperature) sensor that is located in the coolant near the
thermostat. If the engine is equipped with a CHT sensor then the ECT value is estimated. If equipped
with an ECT sensor then the CHT value is estimated. They are used for engine airflow calculation,
ignition timing control, to enable certain features, and for engine protection.

The ECM provides a voltage divider circuit so when the sensor reading is cool the sensor reads higher
voltage, and lower when warm.
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DTC 129-BP Low Pressure (SPN 108: FMI 1)

1 BLKAT GRN 5 e e
W\_ IAT Signal
LV 5 YEL/GRY - | P SET
3 LT GRN/RED . 5 Volts
4 LT GRN o3 |—-MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

Barometric Pressure

Check Condition-Key ON

Fault Condition-BP less than 8.30 psia
MIL-ON for active fault
Adaptive-Disabled

Circuit Description

The BP (Barometric Pressure) is estimated from the TMAP sensor. The barometric pressure value is
used for fuel and airflow calculations. This fault sets in the event the BP value is out of the normal
range.
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Step Action Value(s) Yes No
- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
e KeyON. Intermittent
i i i roblem. Go
e DST (Diagnostic Scan Tool) connected in Go to Step p
2 System Data Mode a) to
Does DST display BP pressure of 8.30 psia orless? Intermittent
section
e Key OFF
e Disconnect the TMAP sensor connector
. ngp the 5-volt reference pin 3 and MAP signal Go to Step Go to Step
3 pin 4 together () (8)
e KeyON
Does the DST display BP pressure of 16.00 psiaor
greater?
Repair the
e Inspect TMAP connector and wire harness clrcuit as
. . necessary.
connector terminals for corrosion, o Go to Step
4 - . Refer to Wiring
contamination or mechanical damage . (5)
Repairs in
Any problems found? .
Engine
Electrical.
e Key OFF Repair the
e Disconnect ECM connector C001 circuit as
e Check for continuity between TMAP sensor Go to Step necessary.
> connector pin 4 and ECM connector pin 23. (6) Refer to_ W_""ng
Do you have continuity between them? Repal.rs n
Engine
Electrical.
Repair the
e Check for continuity between TMAP sensor ncérc(;l;:aar\s/
-vol ly pi ECM Go to Ste )
6 connector 5'vo t supply pin 3 and EC p Refer to Wiring
connector pin 4. (7) .
L Repairs in
Do you have continuity between them? .
Engine
Electrical.
Repair the
e Check for continuity between TMAP sensor ncelz:;usl;[aars
connector ground pin 1 and ECM connectorpin Go to Step .y:
7 3 (17) Refer to Wiring
' L Repairs in
Do you have continuity between them? .
Engine
Electrical.
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Step Action Value(s) Yes No
e Remove the Jumper that was installed during
step 3
8 e  Probe TMAP connector signal circuit pin 4 with Go to Step Go to Step
a test light connected to battery voltage (9) (13)
Does the DST display BP pressure of 16.00 psiaor
greater?
Repair the
e KeyOFF circuit as
e Disconnect ECM connector C001 necessary.
o Go to Step .
9 e Check for continuity between TMAP sensor (10) Refer tq W‘|r|ng
connector pin 3 and ECM connector pin 4 Repairs in
Do you have continuity between them? Engine
Electrical.
Repair the
open ground
e Check for continuity between TMAP sensor circuit as
10 connector 5 volt reference pin 3 and engine necessary. Go to Step
ground Refer to Wiring (11)
Do you have continuity? Repairs in
Engine
Electrical.
Repair the
circuit as
e Inspect TMAP and ECM connector pins for necessary.
. S . . Go to Step
11 corrosion, contamination or mechanical damage Refer to Wiring (16)
Any problems found? Repairs in
Engine
Electrical.
. Rep'lace ECM. Refert.o ECM replacement inthe Go to Step
12 Engine Controls Section. (17) -
Is the replacement complete?
Repair the
e Disconnect ECM connector C001 circuit as
L necessary.
13 e Check for co'ntmwty betwe.en TMAP sensor Go to Step Refer to Wiring
connector pin 4 and ECM pin 23. (14) Repairs in
Do you have continuity between them? Engine
Electrical.
Repair the
open ground
e Check for continuity between TMAP sensor circuit as
14 connector pin 4 and engine ground necessary. Go to Step
L. Refer to Wiring (15)
Do you have continuity? L
Repairs in
Engine
Electrical.
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Step Action Value(s) Yes No
Repair the
e Inspect ECM connector and wire harness cireuit as
15 connector pins for corrosion, contaminationor Re?:rcfss\?vriyring Go to Step
mechanical damage Repairs in (16)
Any problems found? .
Engine
Electrical.
. Rep‘lace ECM. Refer t.o ECM replacement inthe Go to Step
16 Engine Controls Section. (18) -
Is the replacement complete?
e Replace TMAP sensor Go to Step
17" | Is the replacement complete? (18) )
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
18 operating temperature System OK System
e Observe the MIL Check

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-129 check for any stored
codes.

Does the engine operate normally with no stored
codes?
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DTC 134-EGO 1 Pre Cat Open/Lazy (SPN 3217:FMI 5)

EGO 1
A BKLAT GRN 3 Signal Ground
SR DK GRMNAORMN EGO 1 Si |
gna
B 41
PK/GN EGQ 1 Heater Ground
D 49
Heater
BK/WE
c ECM
+—15 Amp
Fuse

-

To power relay pin 4

Conditions for Setting the DTC

Heated Oxygen Sensor

Check condition-Engine running

Fault condition-EGO 1 pre catalyst persistently cold for more than 120 seconds
MIL-ON during active fault

Adaptive-Disabled during active fault

Closed Loop-Disabled during active fault

Circuit Description

The EGO 1 sensor is used to determine if the fuel flow to the engine is correct by measuring the
oxygen content in the exhaust gas. The ECM uses this information to correct the fuel flow with the
Closed Loop multiplier and the Adaptive multiplier. This fault will set if EGO 1 is cold, non-responsive,
or inactive for more than 120 seconds.
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Step Action Value(s) Yes No
- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
e Key ON, Engine Running Intermittent
e DST (Diagnostic Scan Tool) connected in problem.
System Data Mode See
2 e Run engine to full operating temperature and Go to Step Electrical
then idle for a minimum of 2 minutes (3) Section
Does DST display EGO 1 voltage fixed between Intermittent
0.4 and 0.5 volts after at least 2 minutes of idlerun Electrical
time? Diagnosis
o Key OFF
e Disconnect EGO 1 connector CO05
o KeyON
3 | ® UsingaDVOM check for voltage between Go to Step Go To Step
EGO 1 connector pins C and D (8) (4)
(Check must be made within 30 seconds or be-fore
power relay shuts down)
Do you have voltage?
o Key OFF
e Using a DVOM check for voltage between EGO
1 connector pin C and engine ground System Volt- Go to Step Repair system
4 e KeyON age (5) power.rela.y
(Check must be made within 30 seconds or be-fore open circuit
power relay shuts down)
Do you have voltage?
e Disconnect ECM connector C001
e Using a DVOM check for continuity between G Repair open
o to Step
5 EGO 1 connector pin D and ECM connectorpin (6) heatgr gr.ound
49 circuit
Do you have continuity?
Correct the
problem as
e Inspect wire harness connector C005 pins Band required
6 D and C001 pins 41 and 49 for damage, Elescir('eical Go to Step
corrosion or contamination . (7)
. . Section
Did You find a problem? .
wire
harness
repair
7 e Replace ECM Go to Step i
Is the replacement complete? (112)
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Step

Action
Key OFF
Disconnect ECM wire harness connector
coo1
Using a DVOM check for continuity between
EGO 1 pin B and ECM connector pin 41

Do you have continuity?

Value(s)

Go to Step
(9)

\\[o]

Repair open
EGO 1 circuit

Using a DVOM check for continuity between
EGO 1 pin A and ECM connector pin 3

Do you have continuity?

Go to Step
(10)

Repair open
EGO 1 signal
ground

10

Replace EGO 1 sensor

Is the replacement complete?

Go to Step
(11)

11

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-134 check for any stored
codes.

Does the engine operate normally with no stored
codes?

System OK

Go to OBD
System Check
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DTC 148 - Fuel Run-out Longer Than Expected

Gustomer Interface Connector

ECM

1 2 whiteiblack B

1 1 It Dluawhihe c

LP Lockoff NG Lockof

w24v P

Conditions for Setting the DTC

e Check Condition: Key OFF
e Fault Condition: Engine run down time greater than 10 seconds
e MIL-ON

Circuit Description

The fuel shut off valves are supplied system battery power from the VSW fused source. The ECM then provides
a path to ground to turn the valve on. This fault will set in the event the engine continues to run for more than
10 seconds after the key is turned off. This fault indicates a possible problem with the electric fuel shut-off valve,
or a wiring issue.
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DTC 148 - Fuel Run-out Longer Than Expected

Note:

Ensure to check voltage and ground separately.

Step Action Value(s) Yes No
Did you perform the On-Board (OBD) Sys- Go to Step
1 | check? -
(2)
Disconnect the natural gas lockoff solenoid
connector.
5 | Using a DVOM check for power across terminals System Goto Step | Goto Step
A and B while cranking the engine, then turn the Voltage () (5)
key to the OFF position Did the voltage
immediately turn OFF with the
Intermittent
Turn off the natural gas manual valve. Start the problem. See
engine and let it idle until the engine stops. Intermittent |-, 45 step
3 _ problems in
(THIS MAY TAKE SEVERAL MINUTES) Did the electrical (4)
the engine ever stop? section of
this manual.
4 Replace the natural gas lockoff solenoid. Is the Go to Step
replacement complete? (8) -
Key OFF
Disconnect the ECM wire harness header Repair the
connector natural gas Go to Ste
5 . o solenoid P
Using a DVOM check for continuity between (6)
. , control short
header connector pin 12 and engine ground
to ground
Do you have continuity?
_ Correct the
Inspect the ECM wire harness and connector for problem as
6 | damage corrosion or contamination i Go to Step
- required. See 7)
Did you find a problem? wire harness
repair.
. Replace the ECM Go to Step
Is the replacement complete? (8)
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Step Action Value(s) Yes No

Remove all test equipment except the DST.
Connect any disconnected components, fuses, etc.
Using the DST clear DTC information from the ECM.

Turn the ignition OFF and wait 30 seconds. Start the
engine and operate the vehicle to full operating

temperature Goto OBD
8 System OK System
Observe the MIL Check

Observe engine performance and drivability After
operating the engine within the test parameters of
DTC-359 check for any stored codes.

Does the engine operate normally with no stored
codes?
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DTC 154-EGO 2 Post Cat Open/Lazy (SPN 3227:FMI 5)

EGO 1

To power relay pin 4

Conditions for Setting the DTC

Circuit Description

Heated Oxygen Sensor

Check condition-Engine running
Fault condition-EGO 2 cold persistently for more than 120 seconds
MIL-ON during active fault

Adaptive-Disabled during active fault

Closed Loop-Disabled during active fault

i

BHKLAT GRNM Signal Ground
. - 3
Sensor
DK GRNIARMN EGO 1 Signal
41
PK/GN EGO 1 Heater Ground
49
Heater
BK/WE
ECM
2 «—15 Amp
Fuse

The EGO 2 sensor is used to monitor the efficiency of the catalytic converter. The ECM compares the
EGO 1 and EGO 2 voltage signals to determine this. This fault will set if EGO 2 is cold, non-responsive,
or inactive for more than 120 seconds.
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Step ‘ Action ‘ Values(s) Yes No
Go toOBD
. Go to System
1 | Did you perform the On-Board (OBD) System Check? - Step (2) Cyheck
Section
e Key ON, Engine Running Intermittent
e DST (Diagnostic Scan Tool) connected in problem.
SystemData Mode See
5 |* Runengineto full operating temperature and then Goto Electrical
idlefor a minimum of 2 minutes Step (3) Section
Intermittent
Does DST display EGO 2 voltage fixed between 0.4 and Electrical
0.5 Volts after at least 2 minutes of idle run time? Diagnosis
o Key OFF
e Disconnect EGO 2 connector C005
e KeyON
e Using a DVOM check for voltage between EGO
3 2connector pins Cand D Go to Go to Step
Step (8) (4)
(Check must be made within 30 seconds or before
power relay shuts down)
Do you have voltage?
o Key OFF
e Using a DVOM check for voltage between EGO
2connector pin C and engine ground Repair
* KeyON System Go to system
4 Voltage step (5) power
(Check must be made within 30 seconds or before relay open
power relay shuts down) circuit
Do you have voltage?
e Disconnect ECM connector C001 Repair
e Using a DVOM check for continuity between open
EGO 2connector pin D and ECM connector pin Go to
5 49 Step(6) heater
ground
Do you have continuity? circuit
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Step ‘ Action ‘ Values(s) Yes No
Correct the
bl
e Inspect wire harness connector C005 pins C and D prr: u?reras
and C001 pins 41 and 49 for damage, corrosion, or q )
6 contamination See Go to Step
Electrical (7)
Section Wi
Did you find a problem? ection Wire
Harness
Repair
e Replace ECM Go to Step
/ (11) )
Is the replacement complete?
e KeyOFF
e Disconnect ECM wire harness connector C001
3 e Using a DVOM check for continuity between EGO 2 Go to Step Repair open
connector pin B and ECM connector pin 41 (9) EGO 2 circuit
Do you have continuity?
e Using a DVOM check for continuity between EGO 2 Repair open
9 pin A and ECM connector pin 3 Go(’;%)Step EGO 2 signal
d
Do you have continuity? groun
e Replace EGO 2 sensor Go to Step
10 (11) -
Is the replacement complete?
e Remove all test equipment except the DST
e Connect any disconnected components, fuses, etc.
e Using the DST clear DTC information from the ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start tthe etngme an;:l operate the vehicle to full Go to OBD
11 operating temperature SystemOK System
e Observe MIL Check
e Observe engine performance and drivability
e After operating the engine within the test parameters
of DTC-154 check for any stored codes.
Does the engine operate normally with no stored codes?
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DTC 171-Adaptive Learn High Gasoline (SPN 4237:FMI 0)

EGO 1
A BHKLAT GRN 3 Signal Ground
S DK GRMNAORN EGO 1 Si |
gna
B 41
PK/GN EGO 1 Heater Ground
D 49
Heater
BK/WE
c ECM
2 <+—15 Amp
Fuse
-t

To power relay pin 4

Conditions for Setting the DTC

Heated Oxygen Sensor

Check Condition-Engine Running

Fault Condition-Adaptive multiplier out of range greater than 30%
MIL-ON

Circuit Description

The EGO 1 sensor is used to determine if the fuel flow to the engine is correct by measuring the
oxygen content in the exhaust gas. The ECM uses this information to correct the fuel flow with the
Closed Loop multiplier and Adaptive multiplier. This fault will set if the adaptive multiplier exceeds
the limits of normal operation. Always run the fuel system diagnostic checks before using the
following diagnostic chat.

Diagnostic Aid

Oxygen Sensor Wire Heated Oxygen sensor wires may be mis-routed and contacting the exhaustmanifold.

Vacuum Leaks Large vacuum leaks and crankcase leaks can cause a lean exhaust condition at especially at light
load.

Fuel Pressure Low fuel pressure, faulty fuel pressure sensor, faulty pump, or contaminated fuel filtercan cause
fuel the system to run lean.

Exhaust Leaks If there is an exhaust leak, outside air can be pulled into the exhaust and past the 02sensor causing
a false lean condition.

Fuel Quality Contaminated or spoiled fuel can cause the fuel system to be lean.
Ground Problem ECM grounds must be clean, tight and in the proper location.
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Step Action Value(s) Yes No
1 e Perform the On-Board (OBD) System Check?Are Go to Step Go to Step
any other DTCs present? (3) (2)
Visually and physically check the following items:
e The air intake duct for being collapsed or
restricted
e The air filter for being plugged
e System power fuses are good and in the
proper location
) e The EGO 1 sensor installed securely, and the wire Go to Step Go to Step
leads not contacting the exhaust manifoldor (9) (4)
ignition wires
e ECM grounds must be clean and tight. Refer to
Engine Electrical Power and Ground Distribution
e Fuel System Diagnostics. Refer to Fuel System
Diagnostics
Was a repair made?
e Diagnose any other DTC codes before proceeding
with _this c.hart. Always repair e?dstingcodes . Go to Step Go to Step
3 starting with the lowest numerical codeset first.
. (9) (4)
Have any other DTC codes been detected, diagnosed
and repaired?
Repair the
e Disconnect EGO1 connector CO05 open EGO
e Using a DVOM check for voltage between EGO .pOV\./el'
. ) circuit as
1 connector pin B and engine ground
System Go to Step necessary.
4 e KeyON
voltage (5) Refer to
(CHECK MUST BE MADE WITHIN 30 SECONDSOR Wiring
BEFORE POWER RELAY SHUTS DOWN) Repairs in
Do you have voltage? Engine
Electrical.
e Key OFF .
e Disconnect EGO 1 sensor wire harness Reﬁalr tge
connector CO05 S. or'Fe
. . circuitas
e Disconnect ECM wire harness connector
001 necessary. Go to Step
5 Refer to
(6)
* KeyON Wiring
e Using a high impedance DVOM check for Repairs in
continuity between EGO 1 connector signalpin Engine
A and engine ground Electrical.

Do you have continuity?
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Step Action Value(s) Yes No
Repair the
. L shorted circuit
e Using a high impedance DVOM check for a5 necessar
continuity between EGO 1 connector signal . y Go to Step
6 ; . ) Refer to Wiring
ground pin C and EGO 1 signal pin A Rebairs in (7)
Do you have continuity? P .
Engine
Electrical.
e Using a high impedance DVOM check for .
- . Repair the
continuity between EGO 1 heater ground pinD Go to Step
7 , open EGO
and ECM pin 49 (8)
L heater ground
Do you have continuity?
3 e Replace EGO 1 sensor Go to Step i
Is the replacement complete? (9)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD
9 operating temperature System OK System
e Observe the MIL Check

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-1161 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 172-Adaptive Learn Low (Gasoline) (SPN 4237:FMI 1)

EGO 1
A BHLAT GREN 3 Signal Ground
DK GRMAORMN EGQ 1 Signal

B 41

PK/GN EGOQ 1 Heater Ground
D 49

BK/WE
¢ ECM

+—15 Amp
Fuse

i

To power relay pin 4

Conditions for Setting the DTC

Heated Oxygen Sensor

Check Condition-Engine running

Fault Condition-Adaptive multiplier out of range greater than -30%
MIL-ON

Circuit Description

The EGO1 sensor is used to determine if the fuel flow to the engine is correct by measuring the
oxygen content in the exhaust gas. The ECM uses this information to correct the fuel flow with the
Closed Loop multiplier and Adaptive multiplier. This fault will set if the adaptive multiplier exceeds
the limits of normal operation. Always run the fuel system diagnostics before using the following
diagnostic chart.

Diagnostic Aid

Fuel System High fuel pressure will cause the system to run rich. Fuel pressure is controlled bythe
ECM using a ground side driver. If the fuel pump is turned on all the time the fuel pressure will
increase. Open or leaking injector will cause a rich condition.

Fuel Quality A drastic variation in fuel quality may cause the fuel system to run rich.

Air Filter A plugged, damaged or modified air filter may cause the system to run rich.
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Step Action Value(s) Yes No

1 e Perform the On-Board (OBD) System Check?Are Go to Step Go to Step
any other DTCs present? (3) (2)
Visually and physically check the following items:

e The air intake duct for being collapsed or
restricted

e The air filter for being plugged

2 e The EGO sensor is installed securely, and the wire Go to Step Go to Step

leads not damaged or contacting the secondary (6) (4)
ignition wires

e ECM grounds for being clean and tight.

e Fuel system diagnostic checks

Was a repair made?

e Diagnose any other DTC codes before

3 proceeding with this chart. Go to Step Go to Step
Have any other DTC codes been detected, diagnosed (6) (4)
and repaired?

o Key OFF .
e Disconnect EGO sensor wire harness Rgpalr the
connector CO05 nceI::(:eL;:aar\S/
e Disconnect ECM wire harness connector Refer to Go to Step
4 C001 .
Wiring (5)
* KeyON Repairs in
e Using a DVOM check for voltage at EGO 1 Engine
connector signal pin A and engine ground Electrical.
Do you have voltage?
5 e Replace EGO sensor Go to Step i
Is the replacement complete? (6)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD

6 operating temperature System OK System

e Observe the MIL Check
Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-1162 check for any stored
codes.
Does the engine operate normally with no stored
codes?

148 | Page




DTC 182- Gasoline Fuel Temperature Low (SPN 174:EMI 4)

1 W a [BLEATGRN | 5 ||Sensor Ground
S L . Temp Signal
VAN . YW/GY | 4%
< — 2B "NAANSBY
< .
/j' 3 1] C LT GRN/RED 4 5 \/olts
LT GRN Pressure Signal
4 4D 23
ECM

Conditions for Setting the DTC

Gasoline fuel temperature low

Faulty fuel temp sensor

Fuel temperature sensor voltage lower than .05v for 5 seconds or greater
Fuel temperature is -35F or less for 5 seconds or greater

MIL-On for active fault and for 2 seconds after active fault

Adaptive Learn is disabled while this fault is active.

Circuit Description

Note: The fuel pressure and temperature sensor is wired via Equipment Manufacturer supplied
harness jumper. The terminals A, B, C, D & 19, 20, 48, 54 are engine wiring harness terminals at the
fuel sensor interface connector C002 and the ECM header connector C001. You may need to consult
additional wiring information supplied by the OEM. The gasoline fuel temperature sensor voltage is
read at less than 0.05v. This indicates a low voltage fault from the sensor or circuit. This could also
indicate a low fuel temperature reading. Inspect the fuel temperature for extreme cold.
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DTC 183 - Gasoline Fuel Temperature High (SPN 174:FMI 3)

1 W a [BLEATGRN | 5 ||Sensor Ground
S L . Temp Signal
VAN . YW/GY | 4%
< — 2B "NAANSBY
< .
/j' 3 1] C LT GRN/RED 4 5 \/olts
LT GRN Pressure Signal
4 4D 23
ECM

Conditions for Setting the DTC

Gasoline fuel temperature high

Faulty fuel temp sensor

Fuel temperature sensor voltage greater than 4.95v for 5 seconds or greater
Fuel temperature is 130F or higher for 5 seconds or greater

MIL-On for active fault and for 2 seconds after active fault

Adaptive Learn is disabled while this fault is active.

Circuit Description

Note: The fuel pressure and temperature sensor is wired via Equipment Manufacturer supplied
harness jumper. The terminals A, B, C, D & 19, 20, 48, 54 are engine wiring harness terminals at the
fuel sensor interface connector C002 and the ECM header connector CO01. You may need to consult
additional wiring information supplied by the OEM. The gasoline fuel temperature sensor voltage is
read at less than 0.05v. This indicates a high voltage fault from the sensor or circuit. This could also
indicate a high fuel temperature reading. Inspect the fuel temperature for extreme hot
temperatures.
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DTC 186- FT Gaseous Fuel Extremely Low (SPN 3468:FMI 1)

CAN + |g—— 1 CAN +

Thermistor

ECM

|
|
|
|
|
[
: CAN - \g+— CAN -
|
[
|
[
|

EPR OR MFG

n_________________l

Conditions for Setting the DTC

Gaseous fuel temperature sensor

Faulty fuel temp sensor

Check Condition - Engine running / stopped checked (User defined in calibration)
Fault Condition - Fuel temperature < -40°F

MIL-On for active fault and for 10 seconds

Circuit Description

The Fuel Temperature sensor is a thermistor (temperature sensitive resistor) that is integrated within the
DEPR or MFG. The temperature data is transmitted to the ECM via the J1939 CAN+ and CAN-
communication network. It is used to calculate the fuel mass flow.

This fault is not user modifiable. It is always enabled and is intended to protect the CFV from extremely low

fuel temperatures by load limiting the system when the FT falls below the target temperature given in the fault
conditions.
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DTC 187 - Fuel Temperature Gaseous Low (SPN 3468 FMI 4)

CAN + |g+———1 CAN +

Thermistor

ECM

|
|
|
|
|
|
: CAN - G CAN -
|
|
|
|
|

EPR OR MFG

Conditions for setting DTC

e Key on, Engine on
e Fault Conditions: FT voltage less than normal operating voltage or fuel
temperature less than normal operating temperature.

Fault Description

The Fuel Temperature sensor is a thermistor (temperature sensitive resistor) that is integrated within the DEPR
or MFG. The temperature data is transmitted to the ECM via the J1939 CAN+ and CAN- communication
network. It is used to calculate the fuel mass flow.

This fault is not user modifiable. It is always enabled and is intended to protect the CFV from extremely low fuel

temperatures by load limiting the system when the FT falls below the target temperature given in the fault
conditions.
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DTC 187 - Fuel Temperature Gaseous Low

Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Goto OBD
1 - System Check
Check? (2) Section
Does DST
_ _ display FT a
5 Key ON, Engine Running voltage less Go to Step Go to Step
System Mode = “Running” than the limit 3 4)
defined in
calibration?
Key OFF
Key On, Engine Off Does DST
3 . . display FT Go to Step Go to Step
System Mode = “Stopped voltage of 0.1 (5) (6)
Wait for fuel pump to stop running or less?
Disconnect FT sensor from harness
4 Intermittent Problem
Condition is operating condition dependent
5 Faulty FT sensor
Sensor signal circuit shorted to ground, check
6 wire harness for ground short

Faulty ECM
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DTC 188 - FT Gaseous Fuel High (SPN 520240 FMI 3)

CAN + |g———1 CAN +

Thermistor

ECM

|
|
|
|
|
|
: CAN- \¢+— CAN -
|
|
|
[
|

EPR OR MFG

n_________________l

Conditions for Setting the DTC

e Check Condition: Key-On, Engine Running
e Fault Conditions: FT voltage greater than 4.95v or fuel temp is greater than 250F.
e MIL: ON during active fault

Fault Description

The Fuel Temperature sensor is a thermistor (temperature sensitive resistor) integrated into the EPR fuel outlet
OR MFG. It is used to monitor the gaseous fuel temperature exiting the EPR/MFG to be used as an input in a
fuel temperature estimation of the temperature entering the gaseous mixer.

This information is used to calculate a real-time fuel pressure correction in order to reduce fueling errors. The
DPR or MFG sends the fuel temperature information to the ECM via the CAN J1939 communication circuit
between the EPR/MFG and ECM

This fault code is set when the ECM receives data indicating that the voltage associated with the gaseous fuel
temperature sensor is greater than 4.95 volts or when the fuel temperature itself exceeds 250 degrees
Fahrenheit. The ECM is programmed to interpret these conditions as potential issues with the gaseous fuel
system, and it generates a fault code accordingly.
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DTC 188 - FT Gaseous Fuel High

Step Action Value(s) Yes No
L | Didyou perform the On-Board (OBD) System GotoStep | (o002
Check? - 2) System Chec
Section
Key ON, Engine OFF
System Mode = “Stopped”
> In 4G Display FAULTS Page, monitor Fuel S 250E Go to Step Go to Step
Temperature. 3) (4)
Is the temperature greater than the diagnostic
threshold?
Measure your fuel temp with an infrared gun or Determine
temperature probe, cause of high | Replace MFG
3 >250F fuel temp and or EPR
Is the fuel temp greater than 250F? resolve
Start engine and monitor fuel temp as engine is Determine
4 running. S250F cause of high

Is the fuel temp greater than 250F?

fuel temp and
resolve
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DTC 217- ECT Higher Than Expected (SPN 110:FMI 0)

Signal
A TANAWHT 26
B BLK/T GRN . Sensor Ground
Engine Coolant
Temp Sensor ECM

Conditions for Setting the DTC

Engine Coolant Temperature

Check Condition-Engine Running

Fault Condition-Engine Coolant Temperature reading or estimate greater than fault code
diagnostic setting criteria for greater than 5 seconds while engine is above 700 rpms
MIL-On

Engine will derate to 1,400 rpms

Circuit Description

The ECT (Engine Coolant Temperature) sensor is a temperature sensitive resistor located in the engine
coolant sensor that is located in the coolant passage. The ECT is used for engine airflow calculation,
fuel enrichment, and ignition timing control and to enable certain other temperature dependent
operations. This code set is designed to help prevent engine damage from overheating. The ECM
provides a voltage divider circuit so when the sensor reading is cool the sensor reads higher voltage,
and lower when warm. This fault will set when the coolant exceeds the diagnostic threshold for more
than 5 seconds. Engine shutdown will occur if this code occurs.
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DTC 219 — Max Govern Speed Override (SPN 515:FMI 15)

Electronic Throttle ECM
PNKMWHT DBW +
10
TANMORN 0 DBW -
TPSY z‘-, PPLAT BLU 20 TPS 1 Signal
T BLEKAT GEN 3 Sensor Ground
TP$2 l‘ LT BLUDKBLY [, TPS 2 Signal
/ I LT GRN/MRED 4 5 Yolls

Conditions for Setting the DTC

Max Govern Speed Override
Check Condition-Engine Running

Fault Condition-Engine rpm greater than 2,850
Fault condition active for 2 or more seconds
MIL-ON during active fault

Circuit description

This fault will set anytime the engine rpm exceeds 2,850 for longer than 2 seconds. The MIL
command is ON during this active fault.

Diagnostic Aid

Check for other stored DTC codes before using the following DTC chart for this code set. Always
diagnose and repair any existing codes starting with the lowest numerical code first.
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Step Action Value(s) Yes No

Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine OFF
Go to Step Go to Step
2 e DST connected (3) ()
Are any other DTC codes present with DTC 219?
e Diagnose and repair any other DTC codes
3 stored before proceeding with this chart. Go to Step i
Have any other DTC codes been diagnosed and (4)
repaired?
e Check the service part. nurr?ber. o‘n the ECM to Go to Step Go to Step
4 ensure the correct calibration is in use (6) 5
Is the Service Part Number Correct?
5 e Replace ECM with correct service part number Go to Step i
Is the replacement complete? (9)
6 e Check the mechanical operation of the throttlels Go to Step Go to Step
the mechanical operation of the throttle, OK? (8) (7)
e Correct mechanical operation of the throttle.
7 Refer to Engine & Component section Go to Step )
Has the mechanical operation of the throttle been (9)
corrected?
e Check engine for large manifold vacuum leaks. Go to OBD
; . . Go to Step System
8 Refer to Symptom Diagnostic section (9) Check
Did you find and correct the vacuum leak? Section
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD
9 operating temperature System OK System
e Observe the MIL Check
Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-219 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 221 — TPS 1 Higher Than TPS 2 (SPN 51:FMI 0)

TPS2

Electronic Throttle ECM
PNKMWHT DBEW +
10
TANMORN 9 DBW -
TPS1 ‘ PPLAT BLU TPS 1 Signal
- 20
BLEKAT GRN 3 Sensor Ground

LT BLU/DK BLU

TPS 2 Signal

LT GRN/RED

5 Yolls

Conditions for Setting the DTC

Circuit Description

Dual throttle Position Sensors are used within the throttle that use variable resistors to determine signal
voltage based on throttle plate position. TPS 1 will read lower voltage when closed and TPS 2 will read higher
voltage when closed. The TPS 1 and TPS 2 percentages are calculated from these voltages. Although the
voltages are different, the calculated values for the throttle position percentages should be very close to the
same. The TPS values are used by the ECM to determine if the throttle is opening as commanded. The TPS is
not serviceable and in the event of a failure the electronic throttle assembly must be replaced. This fault will
set if TPS 1 is 20% (or more) higher than TPS 2. At this point the throttle is considered to be out of
specification, or there is a problem with the TPS signal circuit. The MIL command is ON and the engine will

shutdown.
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Throttle Position Sensor 1 & 2

Check Condition-Key ON

Fault Condition-TPS 1 20% higher than TPS2
MIL-ON for remainder of key on cycle
Engine shutdown




Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Go to OBD
1 - System Check
Check? (2) .
Section
e Key ON, Engine OFF .
. . . Intermittent
e DST (Diagnostic Scan Tool) connected inSystem
Go to Step problem
2 Data Mode .
. , (3) Go to Intermit-
Does the DST display more than a 20% difference .
tent section
between TPS 1 and TPS 27?
e KeyOFF
e Disconnect electronic throttle connector
C0o17
Go to Step Go to Step
|+ KevON 5) @)
e Change DST mode to DBW (drive by wire)test
mode
Is the voltage for TPS 1 less than 0.1 volts?
Repair the
e Key OFF TPS 1 circuit
e Disconnect ECM wiring harness connector shorted to
coo1 voltage as
4 e KeyON necessary. Go to Step
e Using a DVOM check for voltage between Refer to (9)
ECM connector TPS 1 signal pin 20 and engine Wiring
ground Repairs in
Do you have voltage? Engine
Electrical.
I . . i
° gmp TPS 1 signal pin 6 to the 5-volt reference Go to Step Go to Step
5 pin 3 at connector C017 (6) (8)
Does DST display TPS 1 voltage over 4.900volts?
Repair the
circuit as
e Inspect wire terminals at throttle connector necessary.
. o Referto Go to Step
6 for damage corrosion or contamination .
Wiring (7)
Any problems found? o
Repairs in
Engine
Electrical.
7 e Replace the electronic Throttlels Go to Step i
the replacement complete? (12)
e Key OFF Repair the
e Disconnect ECM wire harness connector open circuit as
COF)l . Go to Step necessary..
8 e Using a DVOM check for continuity between (9) Refer to Wiring
throttle connector TPS 1 signal pin 21 and ECM Repairs in
connector TPS 1 signal pin 5 Engine
Electrical.

Do you have continuity between them?
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Step Action Value(s) Yes No
Repair the
e Using a DVOM check for continuity between open circuit as
throttle connector signal ground pin 2 and ECM Go to Step necessanjy..
9 . . Refer to Wiring
connector signal ground pin 3 (10) o
Do you have continuity between them? Repalirs n
Engine
Electrical.
Repair the
circuit as
e Inspect ECM connector terminals for damage necessary.
. L Referto Go to Step
10 corrosion or contamination. Wiring (11)
Any problems found? .
Repairs in
Engine
Electrical
11 |°® Replace ECM Go to Step i
Is the replacement complete? (12)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull
12 operating tegmperatur: System OK Go to OBD
System Check

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-221 check for any stored
codes.

Does the engine operate normally with no stored
codes?
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DTC 222-TPS 2 Signal Voltage Low (SPN 3673:FMI 4)

Electronic Throttle ECM
4 PNKMWHT DBW «+
10
Motor
] TANMORN 9 DBwW -
TPsi[ = PPLAT BLU TPS 1 Signal
- b 20
T 5 BLKAT GRN 3 Sensor Ground
TP l LT BLU/DK BLU TP I
57 " 5 21 S 2 Signa
LT GRN/RED Yol
/ 3 4 S Yolts
co17

Conditions for Setting the DTC
Throttle Position Sensor 2
Check Condition-Cranking or Running

MIL-ON during active fault
Engine will Shutdown

Circuit Description

Dual throttle Position Sensors are used within the throttle that use variable resistors to deter- mine signal
voltage based on throttle plate position. TPS1 will read lower voltage when closed and TPS2 will read higher
voltage when closed. The TPS1 and TPS2 percentages are calculated from these voltages. Although the
voltages are different, the calculated values for the throttle position percentages should be very close to the
same. The TPS values are used by the ECM to determine if the throttle is opening as commanded. The TPS is

Fault Condition-TPS 2 sensor voltage less than 0.200 volts

not serviceable and in the event of a failure the electronic throttle assembly must be replaced.

This fault will set if the TPS 2 voltage is less than 0.200 volts. The MIL command is ON and engine will

shutdown.
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Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Go to OBD
1 - System Check
Check? (2) .
Section
e Key ON, Engine OFF
. DST (Dlagngstlc Scan Tool) connected inDBW Go to Step Go to Step
2 (Drive by Wire) throttle test mode () (3)
Does the DST display TPS 2 voltage of 0.200volts
or less with the throttle closed?
Intermittent
e Slowly depress Foot Pedal while observingTPS Go to Step problem
3 2 voltage (4) Goto
Does TPS 2 voltage ever fall below 0.200 volts? Intermittent
section
e Key OFF
e Disconnect electronic throttle connector
Cco17
) Jumper the 5jVO|'F reference circuit pin 3 and Go to Step Go to Step
4 TPS 2 signal circuit pin 5 together at the 7) (5)
throttle connector
e KeyON
Does DST display TPS 2 voltage of 4.0 volts or
greater?
e Key OFF Repair the
e Disconnect ECM wire harness connector circuit as
C0o0o1 Go to Step necessar.y:
5 | e Using a DVOM check continuity between TPS 2 (6) Refer to Wiring
connector signal pin 5 and ECM connector TPS Repairs in
2 Signal pin 6 Engine
Do have continuity between them? Electrical.
6 e Replace ECM Go to Step )
Is the replacement complete? (9)
Repair the
circuit as
e Inspect the electronic throttle wire harness necessary.
7 connector terminals for damage, corrosion or Referto Go to Step
contamination Wiring (8)
Did you find a problem? Repairs in
Engine
Electrical.
3 e Replace the electronic throttlels Go to Step i

the replacement complete?

(9)
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Step Action Value(s) Yes No

e Remove all test equipment except the DST.

e Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information fromthe
ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle tofull

9 operating temperature System OK

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-222 check for any stored
codes.

Does the engine operate normally with no stored

codes?

Go to OBD
System Check
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DTC 223-TPS 2 Signal Voltage High (SPN 3673:FMI 3)

Electronic Throttle ECM
4 PNKMWHT DBW «+
10
Motor
] TANMORN 9 DBwW -
TPsi[ = PPLAT BLU TPS 1 Signal
- b 20
T 5 BLKAT GRN 3 Sensor Ground
TP l LT BLU/DK BLU TP I
57 " 5 21 S 2 Signa
LT GRN/RED Yol
/ 3 4 S Yolts
co17

Conditions for Setting the DTC

Throttle Position Sensor 2

Check Condition-Cranking or Running

Fault Condition-TPS 2 sensor exceeds 4.800 volts
MIL-ON during active fault

Engine will shutdown

Circuit Description

Dual throttle Position Sensors are used within the throttle that use variable resistors to determine signal
voltage based on throttle plate position. TPS1 will read lower voltage when closed and TPS2 will read higher
voltage when closed. The TPS1 and TPS2 percentages are calculated from these voltages. Although the
voltages are different, the calculated values for the throttle position percentages should be very close to the
same. The TPS values are used by the ECM to determine if the throttle is opening as commanded. The TPS is
not serviceable and in the event of a failure the electronic throttle assembly must be replaced. This fault will
set if the TPS 2 voltage is greater than 4.800 volts. The MIL command is ON and the engine will shut down.
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Step Action Value(s) Yes No
. Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System Check
Check? (2) .
Section
e Key ON, Engine OFF
. DST (Diagn(?stic Scan Tool) connected inDBW Go to Step Go to Step
2 (Drive by Wire) throttle test mode (a) (3)
Does the DST display TPS 2 voltage of 4.800volts
or greater with the throttle closed?
Intermittent
e Slowly depress Foot Pedal while observingTPS Go to Step problem
3 2 voltage (4) Go to
Does TPS 2 voltage ever exceed 4.800 volts? Intermittent
section
e KeyOFF
e Disconnect electronic throttle connector Go to Step Go to Step
4 Cco17
(7) (5)
e KeyON
Does DST display TPS 2 voltage less than 0.2volts?
e Key OFF Repair the
e Disconnect ECM wire harness connector circuit as
C0o01 necessary.
5 e KeyON Referto Go to Step
e Using a DVOM check for voltage between Wiring (6)
electronic throttle connector TPS 2 signal pin5 Repairs in
and engine ground Engine
Do you have voltage? Electrical.
6 e Replace ECM Go to Step i
Is the replacement complete? (112)
e Probe sensor ground circuit at the ECM side of
7 the wire harness pin 3 with a test light Go to Step Go to Step
connected to battery voltage (8) (10)
Does the test light come on?
Repair the
circuit as
e Inspect the electronic throttle wire harness necessary.
3 connector and terminals for damage, corrosion Referto Go to Step
or contamination Wiring (9)
Did you find a problem? Repairs in
Engine
Electrical.
9 e Replace electronic throttlels Go to Step i
the replacement complete? (12)
e Key OFF Re.zpai.r the
e Disconnect ECM connector C001 circuit as
i T necessary.
10 | ® Usinga DVOM check for continuity between Go to Step Refer to Wiring
throttle connector C017 sensor ground pin 2 (6) Repairs in
and ECM connector sensor ground pin 3 Engine
Do have continuity between them? Electrical.
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Step

11

Action

e Remove all test equipment except the DST.

e Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information fromthe
ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle tofull
operating temperature

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-223 check for any stored
codes.

Does the engine operate normally with no stored

codes?

Value(s)

System OK

No

Go to OBD
System
Check
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DTC 236 - TIP/TOP Active

T t

| 1

|

| 1 LT GRN [ RED 4

| 3 J BVext1
| J

| 1

| | it

| - 4 } WHITE / LT GRN 34

| \ TIP Signal
| 1

| 1 J BLK /LT GRN

| 1

| I 3

| I SVrtn1

| J

| 1

| TIP Sensor J ECM
o s e e RS 4

Conditions for Setting the DTC

Check Condition: Key On, Engine Running

Fault Condition: TIP < 16 psia and MAP > 18 psia
MIL on

Adaptive disabled

Fault Description

The engine uses a throttle inlet pressure (TIP) sensor upstream of the throttle valve to monitor incoming throttle
pressure. The TIP should always be higher than the MAP. If MAP is ever at 18 psia or higher and TIP is reading
at less than 16 psia, a TIP/TOP active fault is logged.

Diagnosing the Fault

Check to make sure the wiring for the TIP and MAP sensors is not reversed. The two sensors are identical, and
they are close enough to each other that it is possible to swap the connectors. The TIP sensor, located on the
charge air piping, should have three wires at the connector while the MAP sensor, located on the throttle body
adapter on the intake manifold, should have four wires at the connector. If the wiring for the sensors is correct,
check to ensure the sensor is properly installed in the CAC piping. It should be held in place with a retaining
bolt. Ensure it is fully installed into the pipe and the bolt is tight.

If the installation is correct, remove the sensor and inspect for damage. Replace the sensor with a known good
part and test again.
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DTC 237 - TIP/TOP Low Voltage

T 1

| I -

|

| : LT GRN [ RED 4

| 3 1 EVext1
[ |

| 1

: i 4 } WHITE / LT GRN 34

| | TIP Signal
[ I

| 1 1 BLK /LT GRH

| 1

[ | 3

| I SVrtn1

| 1

| 1

| TIP Sensor 1 ECM
B e v aiban mmme - oumme aym e e adiTe 4

Conditions for Setting the DTC

Throttle Inlet Pressure

Check Condition: Key On, Engine Off
Fault Condition: TIP voltage less than 0.2V
MIL on

e Adaptive disabled

Fault Description
The engine uses a throttle inlet pressure (TIP) sensor upstream of the throttle valve to monitor incoming throttle

pressure. This fault will set when the TIP sensor voltage feedback is sensed as lower than the sensor should
normally produce as set in the diagnostic calibration.

Diagnosing the Fault

In many cases, this condition is caused by the TIP sensor being disconnected from the engine harness, an
open-circuit or short-to-ground of the TIP sensor circuit in the wire harness, a loss of sensor reference voltage,
or a failure of the sensor.
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DTC 237 - TIP/TOP Low Voltage

Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Go to OBD
1 5 - System Check
Check? @) Section
Does DST
display TIP
\voltage less
Key ON, Engine Running than the limit Go to Ste Go to Ste
2| system Mode = “Running’ defined in 3) P 4) P
calibration
with the
engine
running??
3 Key On, Engine Off Go to Step
System Mode ="Stopped” (5)
4 Intermittent Problem
If DTC 642 or 643 are present, troubleshoot Does DMM
5 those first. indicate a Go to Step Go to Step
Using a DMM, measure the voltage potential voltage >4.7 (6) (7
across 5Vrefl and 5Vrtnl at connector. \VVDC?
Does DST
6 Jumper the TIP circuit to Vref (5 VDC) in S(I)Slf:zé Z:CF; 7 Go to Step Go to Step
connector on harness. ' 8 9
\VDC or ® ©
greater?
Faulty harness (check 5Vrefl and 5Vrinl
7 | connections)
Faulty ECM (5Vref power supply).
8 Poor connection at sensor

Faulty TIP sensor
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Step

Action

Value(s)

Yes

No

Key Off
Disconnect wire harness header from ECM

Carefully remove yellow lock from header at
device output terminal

CAREFULLY check resistance between TPS2
input at ECM header and signal at device.
NOTE: DO NOT INSERT probe or object into
terminals as this will cause the terminal to spread
and may no longer make contact with ECM pins.
Spread pins will void warranty! Probe on the side
of terminal.

Is the
resistance <5
ohms?

Go to Step
(10)

Go to Step
(11)

10

Reconnect header to ECM
Key On, Engine Off
System Mode="Stopped”

Probe TIP signal circuit with a test light connected
to battery voltage

Does DST
display TIP
\voltage of 4.0
\VDC or
greater?

Go to Step
(12)

Go to Step
(13)

11

Faulty Harness

12

Faulty ECM connection

Faulty ECM (analog input circuit)

13

TIP signal shorted to ground
Faulty ECM connection

Faulty ECM (analog input circuit)
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DTC 238 - TIP/TOP High Voltage

T 1

| |

|

| : LT GRN [ RED 4

| 3 1 5Vext1
|

| i

: < 4 ; WHITE / LT GRN 34

| | TIP Signal
| |

| 1 | BLK/LTGRN

| |

| | 3

| | 5Vrtn1

| |

| |

| TIP Sensor | ECM
B e v aiban mmme - oumme aym e e adiTe 4

Conditions for Setting the DTC

Throttle Inlet Pressure

Check Condition: Key On, Engine Off

Fault Condition: TIP voltage greater than 4.8V
MIL on

e Adaptive disabled

Fault Description

The engine uses a throttle inlet pressure (TIP) sensor upstream of the throttle valve to monitor incoming throttle
pressure. This fault will set when the TIP sensor voltage feedback is sensed as higher than the sensor should
normally produce as set in the diagnostic calibration.

Diagnosing the Fault

In many cases, this condition is caused by the TIP circuit being shorted to a voltage source of a failure of the
sensor.
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DTC 238 - TIP/TOP High Voltage

Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Go to OBD
1 | check? - System Check
' 2) Section
Does DST
display TIP
pressure
greater than
) Key ON, Engine On it::atlﬁlgeflned Go to Step Go to Step
System Mode = “Running” diagnostic (3) 4)
calibration
with the
engine
idling?
Key Off Does DST
X Disconnect TIP sensor from harness S(Ijslfallgé TIP Go to Step Go to Step
Key On, Engi ff 5 6
ey On, Engine o <0.100 (5) (6)
System Mode ="Stopped” \VDC?
4 Intermittent Problem
5 Probe sensor ground circuit with test light ::i)ohisc:)erzte Go to Step Go to Step
connected to battery voltage 0?1 " ) (8)

TIP signal circuit shorted to voltage

6 | Faulty sensor

Faulty ECM
Faulty TIP sensor
! Faulty ECM connector
Open sensor ground circuit
8

Faulty ECM
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DTC 261-Injector Driver 1 (CYL 1) Open or Short to Ground (SPN 651:FMI
5)

* Fused B+
. . . Tan | Brown
Injector Driver 3 (Cylinder 5) 63 n Cyiinder 5 / Ground
Pink | Dk Green
B Cylinder 5/ Batt +
. . . Tan ! Yellow
Injector Driver 5 (Cylinder 3) 65 c Cylinder 3 / Ground
Pink / Dk Green
1] Cylinder 3 / Batt +
Pink / Dk Green
E Cylinder 1/ Batt +
. . . Tan /Lt Blue
Injector Driver 1 (Cylinder 1) 61 ; Cylinder 1 { Ground
Injector Driver 6 (Cylinder 2) 66 Gray | Orange
G Cylinder 2 / Ground
Pink / Dk Green
H Cylinder 2/ Batt +
Pink / Dk Green
| Cylinder 4 / Batt +
R . . Gray | White
Injector Driver 4 (Cylinder 4) 64 3 Cyiindsr 4 / Ground
Pink | Dk Green
K Cylinder § / Batt +
Injector Driver 2 (Cylinder 6) 62 Gray [ Yellow
L Cylinder & / Ground

Conditions for Setting the DTC

Injector is in the Off State

Low side voltage is less than 4.0 volts

Battery voltage is above 9.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1,6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a low voltage on the
low side during an “injector off” state. This indicates the injector is open or there is a short to ground in the
circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification or
you get an infinite reading on the DVOM you should replace the injector. If there is a short to ground in the
wiring circuit you should repair the faulty circuit in accordance with the recommended wire repair instructions
provided in this manual.
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DTC 264-Injector Driver 2 (CYL 6) Open or Short to Ground (SPN 652:FMI
5)

* Fused B+
. . . Tan / Brown
Injector Driver 3 (Cylinder 5) 63 A Cylinder 5 / Ground
Pink | Dk Green
B Cylinder &/ Batt +
. . . Tan ! Yellow
Injector Driver 5 (Cylinder 3) 65 C Cylinder 2 / Ground
Pink | Dk Green
] Cylinder 3/ Batt +
Pink /| Dk Green
E Cylinder 1/ Batt +
. . . Tan /Lt Blue
Injector Driver 1 (Cylinder 1) 61 ; Cylinder 1 / Ground
. . . Gray | Orange
Injector Driver & (Cylinder 2) 66 P Cylinder 2/ Ground
Pink | Dk Green
H Cylinder 2 / Batt +
Pink | Dk Green
| Cylinder 4 / Batt +
. . . Gray | VWhite
Injector Driver 4 (Cylinder 4) 64 3 Cylinder 4 / Ground
Pink | Dk Green
K Cylinder 6 / Batt +
. . . Gray | Yellow
Injector Driver 2 (Cylinder 6) 62 L Cylinder & / Ground

Conditions for Setting the DTC

Injector is in the Off State

Low side voltage is less than 4.0 volts

Battery voltage is above 9.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1, 6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a low voltage on the
low side during an “injector off” state. This indicates the injector is open or there is a short to ground in the
circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification or
you get an infinite reading on the DVOM you should replace the injector. If there is a short to ground in the
wiring circuit you should repair the faulty circuit in accordance with the recommended wire repair instructions
provided in this manual.
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DTC 267-Injector Driver 183 (CYL 5) Open or Short to Ground (SPN 653:FMI 5)

* Fused B+
. . . Tan !/ Brown
Injector Driver 3 (Cylinder 5) 63 A Cyiindsr 5 / Ground
Pink / Dk Green
B Cylinder 5/ Batt +
. . . Tan ! Yellow
Injector Driver 5 (Cylinder 3) 65 C Cyiindsr 3/ Ground
Pink | Dk Green
D Cylinder 3 / Batt +
Pink / Dk Green
E Cylinder 1 / Batt +
. . . Tan /Lt Blue
Injector Driver 1 (Cylinder 1) 61 = Cylindr 1 / Ground
. . . Gray | Orange
Injector Driver 6 (Cylinder 2) 66 e Cyiinder 2 / Ground
Pink / Dk Green
H Cylinder 2 / Batt +
Pink / Dk Green
1 Cylinder 4 / Batt +
. . R Gray | White
Injector Driver 4 (Cylinder 4) 64 3 Cylinder 4 / Ground
Pink / Dk Green
K Cylinder & / Batt +
Injector Driver 2 (Cylinder 6) 62 Gray [ Yellow
L Cylinder & / Ground

Conditions for Setting the DTC

Injector is in the Off State

Low side voltage is less than 4.0 volts

Battery voltage is above 9.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1, 6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a low voltage on the
low side during an “injector off” state. This indicates the injector is open or there is a short to ground in the
circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification or
you get an infinite reading on the DVOM you should replace the injector. If there is a short to ground in the
wiring circuit you should repair the faulty circuit in accordance with the recommended wire repair instructions
provided in this manual.
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DTC 270-Injector Driver 184 (CYL 4) Open or Short to Ground (SPN 654:FMI 5)

* Fused B+
. . . Tan !/ Brown
Injector Driver 3 (Cylinder 5) 63 A Cyiindsr 5 / Ground
Pink / Dk Green
B Cylinder 5/ Batt +
. . . Tan ! Yellow
Injector Driver 5 (Cylinder 3) 65 C Cyiindsr 3/ Ground
Pink | Dk Green
D Cylinder 3 / Batt +
Pink / Dk Green
E Cylinder 1 / Batt +
. . . Tan /Lt Blue
Injector Driver 1 (Cylinder 1) 61 = Cylindr 1 / Ground
. . . Gray | Orange
Injector Driver 6 (Cylinder 2) 66 e Cyiinder 2 / Ground
Pink / Dk Green
H Cylinder 2 / Batt +
Pink / Dk Green
1 Cylinder 4 / Batt +
. . R Gray | White
Injector Driver 4 (Cylinder 4) 64 3 Cylinder 4 / Ground
Pink / Dk Green
K Cylinder & / Batt +
Injector Driver 2 (Cylinder 6) 62 Gray [ Yellow
L Cylinder & / Ground

Conditions for Setting the DTC

Injector is in the Off State

Low side voltage is less than 4.0 volts

Battery voltage is above 9.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1, 6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a low voltage on the
low side during an “injector off” state. This indicates the injector is open or there is a short to ground in the
circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification or
you get an infinite reading on the DVOM you should replace the injector. If there is a short to ground in the
wiring circuit you should repair the faulty circuit in accordance with the recommended wire repair instructions
provided in this manual.
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DTC 273-Injector Driver 5 (CYL 3) Open or Short to Ground (SPN 185:FMI 5)

* Fused B+
. . . Tan / Brown
Injector Driver 3 (Cylinder 5) 63 A |Cyinder 5/ Ground
Pink | Dk Green
B Cylinder 5/ Batt +
. . . Tan | Yellow
Injector Driver 5 (Cylinder 3) 65 c Cyinder 3/ Ground
Pink / Dk Green
D Cylinder 3 / Batt +
Pink | Dk Green
E Cylinder 1/ Batt +
. . . Tan /Lt Blue
Injector Driver 1 (Cylinder 1) 61 ; Cyinder 1/ Ground
. . . Gray [ Orange
Injector Driver 6 {Cylinder 2) 66 P Cylinder 2/ Ground
Pink | Dk Green

H Cylinder 2 / Batt +
Pink | Dk Green

Cylinder 4 / Batt +

. . . Gray [ White
Injector Driver 4 {Cylinder 4) 64 J Cylinder &/ Ground
Pink | Dk Green
K Cylinder 6 / Batt +
Injector Driver 2 (Cylinder 6) 62 Gray [ Yellow
L Cylinder & / Ground

Conditions for Setting the DTC

Injector is in the Off State

Low side voltage is less than 4.0 volts

Battery voltage is above 9.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1,6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a low voltage on the
low side during an “injector off” state. This indicates the injector is open or there is a short to ground in the
circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification or
you get an infinite reading on the DVOM you should replace the injector. If there is a short to ground in the
wiring circuit, you should repair the faulty circuit in accordance with the recommended wire repair
instructions provided in this manual.
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DTC 276-Injector Driver 6 (CYL 2) Open or Short to Ground (SPN 186:FMI 5)

* Fused B+
. . . Tan |/ Brown
Injector Driver 3 (Cylinder 5) 63 A |cyinder 5/ Ground
Pink | Dk Green
B Cylindsr &/ Batt +
. . . Tan | Yellow
Injector Driver 5 (Cylinder 3) 65 c Cylinder 3/ Ground
Pink | Dk Green
] Cylinder 3 / Batt +
Pink | Dk Green
E Cylinder 1/ Batt +
. . . Tan | Lt Blue
Injector Driver 1 (Cylinder 1) 61 F Cylinder 1/ Ground
Injector Driver 6 (Cylinder 2) 66 Gray [ Orange
G Cylinder 2/ Ground
Pink | Dk Green
H Cylindsr 2/ Batt +
Pink | Dk Green
1 Cylindsr &4/ Batt +
. . . Gray | White
Injector Driver 4 (Cylinder 4) 64 J Cylinder & / Ground
Pink | Dk Green
K Cylinder 6/ Batt +
Injector Driver 2 (Cylinder 6) 62 Gray [ Yellow
L Cylinder § / Ground

Conditions for Setting the DTC

Injector is in the Off State

Low side voltage is less than 4.0 volts

Battery voltage is above 9.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1,6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a low voltage on the
low side during an “injector off” state. This indicates the injector is open or there is a short to ground in the
circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification or
you get an infinite reading on the DVOM you should replace the injector. If there is a short to ground in the
wiring circuit, you should repair the faulty circuit in accordance with the recommended wire repair
instructions provided in this manual.
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DTC 262-Injector Driver 1 (CYL 1) Coil Shorted (SPN 651:FMI 6)

* Fused B+
. . . Tan |/ Brown
Injector Driver 3 (Cylinder 5) 63 A |cyinder 5/ Ground
Pink | Dk Green
B Cylindsr &/ Batt +
. . . Tan | Yellow
Injector Driver 5 (Cylinder 3) 65 c Cylinder 3/ Ground
Pink | Dk Green
] Cylinder 3 / Batt +
Pink | Dk Green
E Cylinder 1/ Batt +
. . . Tan | Lt Blue
Injector Driver 1 (Cylinder 1) 61 F Cylinder 1/ Ground
Injector Driver 6 (Cylinder 2) 66 Gray [ Orange
G Cylinder 2/ Ground
Pink | Dk Green
H Cylindsr 2/ Batt +
Pink | Dk Green
1 Cylindsr &4/ Batt +
. . . Gray | White
Injector Driver 4 (Cylinder 4) 64 J Cylinder & / Ground
Pink | Dk Green
K Cylinder 6/ Batt +
Injector Driver 2 (Cylinder 6) 62 Gray [ Yellow
L Cylinder § / Ground

Conditions for Setting the DTC

Injector is in the On State

Low side voltage is greater than 4.0 volts

Battery voltage is less than 16.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1,6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a high voltage on the
low side during an “injector on” state. This indicates the injector likely has a short circuit internal to the
injector. It could also be a result of a short from power to the ground circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification on
the DVOM you should replace the injector. If there is a short from a power circuit to the ground circuit, you
should repair the faulty circuit in accordance with the recommended wire repair instructions provided in this
manual.
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DTC 265-Injector Driver 2 (CYL 1) Coil Shorted (SPN 652:FMI 6)

* Fused B+
. . . Tan |/ Brown
Injector Driver 3 (Cylinder 5) 63 A |cyinder 5/ Ground
Pink | Dk Green
B Cylindsr &/ Batt +
. . . Tan | Yellow
Injector Driver 5 (Cylinder 3) 65 c Cylinder 3/ Ground
Pink | Dk Green
] Cylinder 3 / Batt +
Pink | Dk Green
E Cylinder 1/ Batt +
. . . Tan | Lt Blue
Injector Driver 1 (Cylinder 1) 61 F Cylinder 1/ Ground
Injector Driver 6 (Cylinder 2) 66 Gray [ Orange
G Cylinder 2/ Ground
Pink | Dk Green
H Cylindsr 2/ Batt +
Pink | Dk Green
1 Cylindsr &4/ Batt +
. . . Gray | White
Injector Driver 4 (Cylinder 4) 64 J Cylinder & / Ground
Pink | Dk Green
K Cylinder 6/ Batt +
Injector Driver 2 (Cylinder 6) 62 Gray [ Yellow
L Cylinder § / Ground

Conditions for Setting the DTC

Injector is in the On State

Low side voltage is greater than 4.0 volts

Battery voltage is less than 16.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1,6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a high voltage on the
low side during an “injector on” state. This indicates the injector likely has a short circuit internal to the
injector. It could also be a result of a short from power to the ground circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification on
the DVOM you should replace the injector. If there is a short from a power circuit to the ground circuit, you
should repair the faulty circuit in accordance with the recommended wire repair instructions provided in this
manual.
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DTC 268-Injector Driver 3 (CYL 5) Coil Shorted (SPN 653:FMI 6)

* Fused B+
. . . Tan ! Brown
Injector Driver 3 (Cylinder 5) 63 A |cyinder £/ Ground
Pink | Dk Green
B Cylinder 5/ Batt +
. . . Tan | Yellow
Injector Driver 3 (Cylinder 3) 65 C Cylinder 3/ Ground
Pink | Dk Green
D Cylinder 3/ Batt +
Pink | Dk Green
E Cylinder 1/ Batt +
. . . Tan/ Lt Blue
Injector Driver 1 (Cylinder 1) 61 ; Cylindar 1/ Ground
. . . Gray | Orange
Injector Driver 6 (Cylinder 2) 66 o Cylinder 2/ Ground
Pink | Dk Green
H Cylinder 2/ Batt +
Pink | Dk Green
1 Cylinder 4/ Batt +
. . . Gray | White
Injector Driver 4 (Cylinder 4) 64 ] Cylinder 4 / Ground
Pink | Dk Green
K Cylinder 6/ Batt +
Injector Driver 2 (Cylinder 6) 62 Gray [ Yellow
L Cylinder &/ Ground

Conditions for Setting the DTC

Injector is in the On State

Low side voltage is greater than 4.0 volts

Battery voltage is less than 16.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1, 6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a high voltage on the
low side during an “injector on” state. This indicates the injector likely has a short circuit internal to the
injector. It could also be a result of a short from power to the ground circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification on
the DVOM you should replace the injector. If there is a short from a power circuit to the ground circuit, you
should repair the faulty circuit in accordance with the recommended wire repair instructions provided in this
manual.
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DTC 271-Injector Driver 4 (CYL 4) Coil Shorted (SPN 654:FMI 6)

*Fused B+
. . . Tan / Brown
Injector Driver 3 (Cylinder 5) 63 A |cyinder s/ Ground
Pink / Dk Green
B Cylinder 5/ Batt +
. . . Tan | Yellow
Injector Driver 5 (Cylinder 3) 65 C Cylinder 3/ Ground
Pink / Dk Green
1] Cylinder 3 / Batt +
Pink / Dk Green
E Cylinder 1 / Batt +
. . . Tan /Lt Blue
Injector Driver 1 ({Cylinder 1) 61 ; Cylinder 1 / Ground
. . . Gray | Orange
Injector Driver 6 (Cylinder 2) 66 G Cylinder 2/ Ground
Pink / Dk Green
H Cylinder 2 / Batt +
Pink | Dk Green
Cylinder 4 / Batt +
. . . Gray | White
Injector Driver 4 (Cylinder 4) 64 J Cylinder &/ Ground
Pink / Dk Green
K Cylinder & / Batt +
Injector Driver 2 (Cylinder 6) 62 Gray [ Yellow
L Cylinder & / Ground

Conditions for Setting the DTC

Injector is in the On State

Low side voltage is greater than 4.0 volts

Battery voltage is less than 16.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1,6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a high voltage on the
low side during an “injector on” state. This indicates the injector likely has a short circuit internal to the
injector. It could also be a result of a short from power to the ground circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification on
the DVOM you should replace the injector. If there is a short from a power circuit to the ground circuit, you
should repair the faulty circuit in accordance with the recommended wire repair instructions provided in this
manual.
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DTC 274-Injector Driver 5 (CYL 3) Coil Shorted (SPN 655:FMI 6)

* Fused B+
. . . Tan |/ Brown
Injector Driver 3 (Cylinder 5) 63 A |cyinder 5/ Ground
Pink | Dk Green
B Cylindsr &/ Batt +
. . . Tan | Yellow
Injector Driver 5 (Cylinder 3) 65 c Cylinder 3/ Ground
Pink | Dk Green
] Cylinder 3 / Batt +
Pink | Dk Green
E Cylinder 1/ Batt +
. . . Tan | Lt Blue
Injector Driver 1 (Cylinder 1) 61 F Cylinder 1/ Ground
Injector Driver 6 (Cylinder 2) 66 Gray [ Orange
G Cylinder 2/ Ground
Pink | Dk Green
H Cylindsr 2/ Batt +
Pink | Dk Green
1 Cylindsr &4/ Batt +
. . . Gray | White
Injector Driver 4 (Cylinder 4) 64 J Cylinder & / Ground
Pink | Dk Green
K Cylinder 6/ Batt +
Injector Driver 2 (Cylinder 6) 62 Gray [ Yellow
L Cylinder § / Ground

Conditions for Setting the DTC

Injector is in the On State

Low side voltage is greater than 4.0 volts

Battery voltage is less than 16.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1,6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a high voltage on the
low side during an “injector on” state. This indicates the injector likely has a short circuit internal to the
injector. It could also be a result of a short from power to the ground circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification on
the DVOM you should replace the injector. If there is a short from a power circuit to the ground circuit, you
should repair the faulty circuit in accordance with the recommended wire repair instructions provided in this
manual.
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DTC 277-Injector Driver 6 (CYL 2) Coil Shorted (SPN 656:FMI 6)

* Fused B+
. . . Tan / Brown
Injector Driver 3 (Cylinder 5) 63 A |Cyinder £/ Ground
Pink | Dk Green
B Cylinder 5/ Batt +
. . . Tan | Yellow
Injector Driver 5 (Cylinder 3) 65 C Cylinder 3/ Ground
Pink / Dk Green
D Cylinder 3 / Batt +
Pink / Dk Green
E Cylinder 1/ Batt +
. . . Tan/Lt Blue
Injector Driver 1 (Cylinder 1) 61 F Cylinder 1/ Ground
Injector Driver 6 (Cylinder 2) 66 Gray | Orange
G Cylinder 2 / Ground
Pink | Dk Green
H Cylinder 2 / Batt +
Pink | Dk Green
| Cylinder 4/ Batt +
. . . Gray | White
Injector Driver 4 (Cylinder 4) 64 J Cylinder & / Ground
Pink / Dk Green
K Cylinder 6 / Batt +
. . . Gray | Yellow
Injector Driver 2 (Cylinder 6) 62 [ |Cylinder & / Ground

Conditions for Setting the DTC

Injector is in the On State

Low side voltage is greater than 4.0 volts

Battery voltage is less than 16.0 volts

MIL Light turned on

Closed Loop is disabled while this fault is active
Adaptive Learn is disabled while this fault is active.

Circuit Description

The fuel injectors turn on when the ECM provides a ground circuit to the injector. Battery positive is constantly
provided through the ignition fuse and the Pink / DK Green wire. Each Injector has a ground side driver
assigned to it inside the ECM. The driver number does not match up with the mating cylinder number in each
case. The driver is assigned in numerical order according to the engine firing order (4.3L=1,6, 5, 4, 3, 2). The
ECM is monitoring the low side voltage internally in the ECM. This code will set if it sees a high voltage on the
low side during an “injector on” state. This indicates the injector likely has a short circuit internal to the
injector. It could also be a result of a short from power to the ground circuit.

The technician should check the wiring and the injector resistance. If the resistance is out of specification on
the DVOM you should replace the injector. If there is a short from a power circuit to the ground circuit, you
should repair the faulty circuit in accordance with the recommended wire repair instructions provided in this
manual.
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DTC 336-Crank Sync Noise (SPN 636:FMI 2)

ECM
C015

LT GRNRED 5 volts +

A 4
Crank WHT/PPL Crank -

L Sensor B 2
PPLMWHT Crank +

3 1

Conditions for setting the DTC

Crankshaft Position sensor

Check Condition- Engine running

Fault Condition- 1 invalid crank re-sync in less than 800 ms
Adaptive- Disabled

MIL- On during active fault

Circuit Description

The Crankshaft position sensor is a 5-volt powered sensor mounted to the lower front engine block. A
pulse wheel located on the crankshaft is used to measure engine rpm and its signal is used to
synchronize the ignition and fuel systems. This fault will set If no signal is present for 800ms or longer.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
Repair the
circuit as
e Check that the ECM ground terminals C010, Go to Ste necessary.
2 C022 and C023 are clean and tight 3) P Referto Wiring
Are the ground terminals clean and tight? Repairs in
Engine
Electrical.
e KeyOn, Engine OFF .
. . Repair the
e Disconnect the CKP (Crankshaft position)Sensor o
circuit as
connector CO15
Using A DVOM check for voltage at the CKP Go to Step necessary.
3 * sing ) g. 5.0 volts Referto Wiring
sensor connector pin 1 and engine ground (4 Repairs in
(CHECK THIS BEFORE THE POWER RELAYSHUTS Engine
OFF) Electrical.
Do you have voltage?
Repair the
e Key OFF circuit as
e Disconnect ECM connector CO01 necessary.
. L. Go to Step L
4 e Using a DVOM check for continuity between CKP (5) Referto Wiring
connector pin B and ECM connector pin2 Repairs in
Do you have continuity between them? Engine
Electrical.
Repair the
circuit as
e Using a DVOM check for continuity between CKP Go to Ste necessary.
5 connector pin C and ECM connector pinl (6) P Referto Wiring
Do you have continuity between them? Repairs in
Engine
Electrical.
Repair the
circuit as
e Inspect the CKP connector CO15 terminals for necessary.
. . Go to Step
6 damage, corrosion or contamination Refer to 7)
Did you find a problem? Wiring Repairs
in Engine
Electrical.
Repair the
circuit as
e Inspect the ECM connector CO01 terminals 4, 2, necessary.
. S g Go to step
7 and 1 for damage, corrosion or contamination Referto Wiring (8)
Did you find a problem? Repairs in
Engine
Electrical.
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Step

Action
Replace CKP sensor

Is the replacement complete?

Value(s)

Yes

Go to Step
(10)

No

Replace ECM

Is the replacement complete?

Go to Step
(11)

10

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-336 check for any stored
codes.

Does the engine operate normally with no stored
codes?

System OK

Go to Step
(9)

11

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-336 check for any stored
codes.

Does the engine operate normally with no stored
codes?

System OK

Go to OBD
System
Check
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DTC 337-Crank Loss (SPN 636:FMI 4)

ECM
C015

LT GRNRED 5 volts +

A 4
Crank WHTIPPL Crank -

L Sensor B 2
PPLMWHT Crank +

C 1

Conditions for setting the DTC

Crankshaft position sensor

Check Condition- Engine cranking

Fault Condition- 6 cam pulse signals without crankshaft activity
MIL- On during active fault

Adaptive- Disabled

Circuit Description

The Crankshaft position sensor is a 5-volt powered sensor mounted to the lower front engine block. A
pulse wheel located on the crankshaft is used to measure engine rpm and its signal is used to
synchronize the ignition and fuel systems. The ECM must see a valid Crankshaft position signal while
cranking. If no crankshaft signal is present for 6 cam pulses this fault will set.
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Step Action Value(s) Yes No
- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
Repair the
circuit as
e Check that the ECM ground terminals C010, Go to Step necessary.
2 C022 and C023 are clean and tight 3) Referto Wiring
Are the ground terminals clean and tight? Repairs in
Engine
Electrical.
e Key OFF .
e Disconnect the CKP (Crankshaft Position)Sensor R(?palr the
connector CO15 circuit as
. necessary.
3 * Using ADVOM ches:k for voItagg at the CKP 5.0 volts Go to Step (4 | Referto Wiring
sensor connector pin A and engine ground Repairs in
(CHECK THIS BEFORE THE POWER RELAYSHUTS Engine
OFF) Electrical.
Do you have voltage?
Repair the
e KeyOFF circuit as
e Disconnect ECM connector C001 necessary.
i o Go to Step L
4 | o Using a DVOM check for continuity between CKP (5) Referto Wiring
connector pin B and ECM connector pin2 Repairs in
Do you have continuity between them? Engine
Electrical.
Repair the
circuit as
e Using a DVOM check for continuity between CKP Go to Step necessary.
5 connector pin C and ECM connector pinl (6) Referto Wiring
Do you have continuity between them? Repairs in
Engine
Electrical.
Repair the
circuit as
e Inspect the CKP connector CO15 terminals for necessary.
. o L Go to Step
6 damage, corrosion or contamination Referto Wiring 7)
Did you find a problem? Repairs in
Engine
Electrical.
Repair the
circuit as
e Inspect the ECM connector CO01 terminals 4, 2, necessary.
. S g Go to step
7 and 1 for damage, corrosion or contamination Referto Wiring (8)
Did you find a problem Repairs in
Engine
Electrical.
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Step Action Value(s) Yes No
3 e Replace the CKP sensor Is Go to Step i
the replacement complete? (10)
9 e Replace ECM Go to Step i
Is the replacement complete? (11)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull
. Go to Step
10 operating temperature System OK (9)
e Observe the MIL
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-337 check for any stored
codes.
Does the engine operate normally with no stored
codes?
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
11 operating temperature System OK System
e Observe the MIL Check

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-337 check for any stored
codes.

Does the engine operate normally with no stored
codes?
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DTC 341-Camshaft Sync Noise (SPN 723:FMI 2)

Camshaft Position Sensor (CMP)

ECM
[
5V_ext1 — 1 4 Lt Grenn /| Red - i
CAM 1 — 33 Gray | Brown B —
5V_rtn1 — 1 3 Black /Lt Grn PR —

Conditions for Setting the DTC

Camshaft position sensor

Check Condition-Cranking or Running

Fault Condition-1 invalid cam re-sync in 700ms or less
Adaptive Learn disabled

MIL-ON

Circuit Description

The CMP (Camshaft Position Sensor) is used to synchronize the fuel and ignition systems. This fault will
set if the ECM detects erroneous pulses from the camshaft position sensor causing invalid cam re-sync.
MIL light will become active and Adaptive Learn will be disabled.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
Repair the
circuit as
e Check that the ECM ground terminal C010 is Go to Step necessary.
2 clean, tight and in the proper location 3) Refer to
Are the ground terminals clean and tight? Wiring Repairs
in Engine
Electrical.
o Key OFF R(?pai.r the
e Disconnect the CMP (Camshaft position)Sensor circuit as
connector C016 Go to Step necessary.
3 ) 5.0 volts Refer to
e Using A DVOM check for voltage at the CMP (4) Wiri .
. . iring Repairs
sensor connector pin C and engine ground in Engine
Do you have voltage? Electrical.
Repair the
e KeyOFF circuit as
e Disconnect ECM connector CO01 necessary.
. o Go to Step
4 e Using a DVOM check for continuity between (5) Refer to
CMP connector pin A and ECM connector pin 3 Wiring Repairs
Do you have continuity between them? in Engine
Electrical.
Repair the
circuit as
e Using a DVOM check for continuity between Go to Step necessary.
5 CMP connector pin B and ECM connector pin 33 (6) Referto Wiring
Do you have continuity between them? Repairs in
Engine
Electrical.
Repair the
e Inspect the CMP connector terminals for cireuit as
6 damage, corrosion or contamination necessar.y: Refer Go to Step
, . to Wiring (7)
Did you find a problem? o
Repairs in
Engine Electrical.
Repair the
e Inspect the ECM connector CO01 terminals4, circuit as
7 33, and 3 for damage, corrosion or necessary. Refer Go to Step
contamination to Wiring (8)
Did you find a problem? Repairs in
Engine Electrical.
8 e Replace CMP sensor Go to Step -
Is the replacement complete? (10)
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Step

Action
Replace ECM

Is the replacement complete?

Value(s)

Yes

Go to Step
(11)

No

10

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-341 check for any stored
codes.

Does the engine operate normally with no stored
codes?

System OK

Go to Step
(9)

11

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-341 check for any stored
codes.

Does the engine operate normally with no stored
codes?

System OK

Go to OBD
System
Check
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DTC 342-Camshaft Sensor Loss (SPN 723:FMI 4)

Camshaft Position Sensor (CMP)

ECM
[
5V_ext1 — ] Lt Grenn /| Red - i
CAM 1 — 33 Gray | Brown B —
5V_rtn1 — 1 3 Black /Lt Grn PR —

Conditions for Setting the DTC

CMP (Camshaft Position Sensor)

Check Condition-Engine Cranking or Running

Fault Condition-No cam pulse in 2.5 cycles with engine speed greater than 100 rpm
MIL-ON for active fault

Adaptive-Disabled

Circuit Description

The CMP (Camshaft Position Sensor) is used to synchronize the fuel and ignition systems. This fault will set if
the ECM does not detect a cam pulse in 2.5 engine cycles whenever the engine is greater than 100 rpm. The
engine may not run with this fault present.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
Repair the
e Check that the ECM ground terminal C010 is circuit as
) clean, tight and in the proper location Go to Step necessary.
Is the ground terminal clean tight and in the (3) Referto wiring
proper location? harness repair
section.
e Key OFF
e Disconnect the CMP (Camshaft Position)Sensor Repair the
connector C016 circuit as
3 * KeY ON 5.0 volts Go to Step necessary.
e Using ADVOM che?k for voItagfe at the CMP . (4) Referto wiring
sensor connector pin C and engine ground harness repair
(RUN THIS VOLTAGE CHECK BEFORE THEPOWER section
RELAY SHUTS OFF)
Do you have voltage?
Repair the
e KeyOFF o
. circuit as
e Disconnect ECM connector CO01
4 Usi DVOM check f Uity b Go to Step necessary.
° sing a C gc or continuity etweer.1 (5) Referto wiring
CMP connector pin A and ECM connector pin 3 h .
o arness repair
Do you have continuity between them? .
section.
Repair the
circuit as
e Using a DVOM check for continuity between
. . Go to Step necessary.
5 CMP connector pin B and ECM connector pin 33 .
o (6) Referto wiring
Do you have continuity between them? .
harness repair
section.
Repair the
. circuit as
e Inspect the CMP connector terminals for damage,
. L necessary. Go to Step
6 corrosion or contamination .
. . Referto wiring (7)
Did you find a problem? .
harness repair
section.
Repair the
. circuit as
e Inspect the ECM connector terminals 4, 33 and 3
. S necessary. Go to Step
7 for damage, corrosion or contamination .
) ) Referto wiring (8)
Did you find a problem? .
harness repair
section.
8 e Replace the CMP. Go to Step -
Is the replacement complete? (10)
9 e Replace ECM Go to Step -
Is the replacement complete? (11)
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Step

10

Action

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information from
the ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle to
full operating temperature

Observe the MIL

Observe engine performance and
drivability

After operating the engine within the test
parameters of DTC-342 check for any
stored codes.

Does the engine operate normally with no stored
codes?

Value(s)

System OK

No

Go to Step
(9)

11

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information from
the ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle to
full operating temperature

Observe the MIL

Observe engine performance and
drivability

After operating the engine within the test
parameters of DTC-342 check for any
stored codes.

Does the engine operate normally with no stored
codes?

System OK

Go to OBD
System
Check
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DTC-359 Fuel Run-out Longer Than Expected (SPN 632:FMI 31)

FUEL LOCK OFF
ECM
I
Lockoff —1 12 White / Black B Ground
Voltage Switched (VSW) 19 Pink / Tan A -

Conditions for Setting the DTC

LPG lock-off valve

Check Condition-Key OFF

Fault Condition-Engine run down time greater than 20 seconds
MIL-ON

Circuit Description

The LPG lock off valve is supplied system battery power from the VSW fused source. The ECM then provides a
path to ground to turn the valve on. This fault will set in the event the engine continues to run for more than
20 seconds after the key is turned off. This fault indicates a possible problem with the electric LPG lock off
solenoid.
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Step Action Value(s) Yes No
1 Did you perform the On-Board (OBD) System - Go to Step
Check? (2)
e Disconnect the LPG shut off solenoid
connector CO03
e Usinga DVQM chec!< for power' across terminals System Go to Step Go to Step
2 A and B while cranking the engine, then turn the
. Voltage (3) (5)
key to the OFF position
Did the voltage immediately turn OFF with thekey
cycle?
Int ittent
e Turn off the LPG manual valve at the fuel ntermitten
problem. See
tank . .
. - . intermittent
e Start the engine and let it idle until the . Go to Step
3 . problems in
engine stops. the electrical (4)
(THIS MAY TAKE SEVERAL MINUTES) . .
. . section of this
Did the engine ever stop?
manual.
4 e Replace the LPG shut off solenoidls Go to Step
the replacement complete? (8) -
o Key OFF
e Disconnect the ECM wire harness connector Repair the LPG
5 coo1 solenoid Go to Step
e Using a DVOM check for continuity between control short (6)
ECM pin 12 and engine ground to ground
Do you have continuity?
. Correct the
e Inspect the ECM wire harness and
. problem as
connector for damage corrosion or ) Go to Step
6 . required. See
contamination wire harness (7)
Did you find a problem? .
repair.
7 e Replace the ECM Go to Step
Is the replacement complete? (8) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
8 operating temperature System OK System
Observe the MIL Check

o Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-359 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 420 Gasoline Catalyst Monitor (SPN 3050:FMI 11)

o 0K GREEN/ORANGE EGO 1 Signal
- ' 41
S Signal Ground
A BLACK/LT GREEM 3
EGO 1
BLACKWHITE EGDO 1 Heater Ground
0 L 49
He atar
c
12v PK / DK GREEN ECM
Signal Ground
- > A BLACKAT GREEN 3
Sensor
B DK GRNWHITE 39 EGO 2 signal
EGO 2
EGO 2 Heater Ground
i BLACKAELL OW
D [ BLACOELLON 50
He ater
c
12v PH / DK GREEN

Conditions for Setting the DTC

Catalyst Function
Check condition- Engine running

Circuit Description

The ECM uses EGO 1 and EGO 2 sensor signals to diagnose problems with the catalyst muffler. When the

Fault condition- EGO 1 signal = EGO 2 signal for 100 updates
MIL- On during active fault and for 1 second after active fault
Adaptive- Disabled during active fault

signals for EGO 1 & EGO 2 are similar it may indicate a problem with the catalyst.

Diagnostic Aids

Always diagnose any other troubles, stored along with DTC 420 first. Check for and eliminate any exhaust leaks
prior to replacing catalyst muffler. Look for exhaust leaks at the catalyst muffler inlet and tail pipes. Clear this
trouble code after repairing exhaust leaks and recheck for code. If there are no exhaust leaks or other exhaust
related issues, there may be a problem internally with the catalyst muffler.
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DTC 502 — Loss of Road Speed (SPN 84:FMI 8)

GCP
SASECUIOEM SUPPLIED)
WVIC
s . PIN H Dk Blue / Yellow
peed Fail (SPDF) 46 |AUX ANA PU1

Conditions for setting the DTC

Road speed input is less than 0.1 km/hr

Fault must be active for 5.0 seconds to activate DTC
Engine speed is greater than 1,500 rpms

MAP pressure is greater than 10.00 PSIA

SPDF signal indicates vehicle is moving

MIL light on during fault

Power Derate 2 enabled

Circuit Description

The ECM is provided a pulse width modulation (PWM) signal from the OEM vehicle controller to deter-
mine the road speed of the vehicle. The PWM signal is supplied to the engine VIC1 Pin N and finally to pin
25 at the ECM connector. The DTC will set when the PWM signal is lost and the engine speed is greater
than 1,500 rpms, MAP pressure is greater than 10.0 psia and the SPDF signal indicates the vehicle is
moving. The technician should check the OEM system including vehicle speed controller along with circuit
between the vehicle speed controller and the engine ECM.
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Go to OBD
1 |Did you perform the On-Board (OBD) System Check? _ Go'to System
Step (2) Check
Section
o KeyOff
‘ Repair wire
. . . No Go to circutt .
2 |Check the wiring for continuity between terminals 25 at the GCP Resistance Step (3) between Pin
Connectorand Pin N of the VIC 1 P N and Pin
25.
Do you have continuity between the terminals?
o Check Pin N and Pin 25 for spread terminals or poor
3 connections with Repai
the mating terminals. Go to epair
- Step (4) damaged
P terminal
Are the pins acceptable for use?
’ K(_ay off Refer to
. Disconnect battery .
OEM wiring
. Install Test GCP Replace
and/or
4 «  Reconnect battery - GCP q
i Module spee
. Start engine and check for fault detection
Did the fault go away? system
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DTC 520-0Oil Pressure Low Stage 1 (SPN 100:FMI 18)

Oil Pressure Sender
ECM
|
Lt Green/Red
5V _Ext —_— 4 2 Sv
Qil Pressure — 25 L 3 SIGNAL
Sv Rewm —— 3 SRl LE E 1 | GROUND

Conditions for Setting the DTC

Engine QOil Pressure low.
Engine running with engine speed less than 1200 rpm and oil pressure is less than 15 psi for 5 or
more seconds

e Engine running with engine speed greater than 1450 rpm and oil pressure is less than 20 psi for 5 or
more seconds

e MiILis active

Circuit Description

The Oil Pressure Sender is used to communicate the oil pressure condition to the ECM. Engine damage can
occur if the engine is operated with low oil pressure. The ECM sends a 5v signal to the oil pressure sender. The
sender will report a signal back to the ECM on the signal wire de- pending on the pressure that is applied on its
diaphragm. The voltage is linear in comparison to the pressure applied (see chart below). The MIL command is
ON.

OIL PRESEURE (PSI)
140,00

120,00
100.00
80.00
60.00
40.00
20.00

0.00
0.50 4.50
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Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Go to OBD
1 - System Check
Check? (2) .
Section
e Verify that the engine has oil pressure usinga
, mechar(;lical 0|.I f]rehs.surﬁ gausge bEefo.re 5 o Go to Step Repair faulty
procgt.e |n.g with t .|s chart. See Engine p (3) Oiling System
Specifications Section 1F.
Does the engine have oil pressure above 15 psi?
e Key ON, Engine Running DST connected in
System Data Mode
* \(;\I/ear DLC 524_ by idli | the ECT Intermittent
3 * arm the engmi Vi 125n0gdunt| t eF dh Go to Step problem Go to
temperatu.re is above egrees F. and has (4) Intermittent
been running for at least 20 seconds or more section
e Increase engine speed above 600 RPM Does
DTC 524 reset and cause the engine to
shut down?
e With a voltmeter, check terminal B on the
sensor for a 5-volt reference from the ECM. Go to Step Go to Step
4 Sv
(6) (5)
Do you have 5 volts on terminal 2?
e With a voltmeter, check terminal 4 on theECM Repair faulty
5 for a 5-volt reference. Sy wiring between Go to Step
. ECM and Oil (8)
Do you have a 5v reference coming out of the
pressure sensor
ECM?
e With the oil pressure sender connected check Replace
6 for a signal coming out of terminal 3. Go to Step faulty oil
Do you have a voltage signal coming out of terminal (7) pressure
3? sender
e With the oil pressure sender connected check .
. . Repair faulty
for a signal at terminal 25 of the ECM. ..
7 Go to Step wiring between
inal
Do you have a signal voltage at pin 25 of the () termm.a 3 and
ECM? Terminal 25.
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Step Action Value(s) Yes No
3 e Replace ECM Go to Step i
Is the replacement complete? (9)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
9 operating temperature System OK System
e Observe the MIL Check

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-524 check for any stored
codes.

Does the engine operate normally with no stored
codes?
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DTC 521- Oil Pressure High (SPN 100:FMI 0)

ECM

SV_Ext

Qil Pressure

Sv_Return

Oil Pressure Sender

4 Lt Green/Red
Lt Blue
25
3 Black /Lt Grn

5v

SIGNAL

GROUND

Conditions for Setting the DTC
Engine QOil Pressure high.

Forced idle is active

Circuit Description

The Oil Pressure Sender is used to communicate the oil pressure condition to the ECM. Engine damage can

occur if the engine is operated with low oil pressure. The ECM sends a 5v signal to the oil pressure sender. The
sender will report a signal back to the ECM on the signal wire de- pending on the pressure that is applied on its
diaphragm. The voltage is linear in comparison to the pressure applied (see chart below). The MIL command is
ON and the engine will go into a forced idle condition in the event of this fault to help prevent possible engine

damage.

OIL PRESSURE (P30

140.00
120.00
100.00
80.00
60,00
40.00
20.00

0.00
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0.50

Check Condition-Engine running for 5 seconds.
Fault Condition- Oil pressure greater than 95 psi for 5 or more seconds

WOLTAGE

4.50




Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
o Verify that the engine has oil pressure usinga
mechanl.cal 0|.I pres§ure gauge befo.re Repair faulty Go to step
2 proceeding with this chart. See Engine s
. . oiling system (3)
Specifications Section 1F.
Does the engine have oil pressure above 95 psi?
e With the engine running measure the signal
voltage on terminal 3 of the oil pressure Replace faulty Go to step
3 sender. > 3.8v. oil pressure
(4)
sender.
Do you have more than 3.8v?
e With the engine running measure the signal Repair faulty Replace
voltage on terminal 25 of the ECM. wiring between P
4 > 3.8v. X faulty IEPR /
terminal 3 and ECM

Do you have more than 3.8v?

25.
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DTC 522- Oil Pressure Sender low voltage (SPN 100:FMI 4)

Oil Pressure Sender
ECM
|
Lt Green/Red
5V _Ext 4 2 Sv
Oil Pressure 25 . 3 SIGNAL
5v_Retum 3 SNch Tt 1 | GROUND

Conditions for Setting the DTC

Engine QOil Pressure low.

Check Condition-Engine running for 20 seconds or more with engine speed greater than 600 rpm.
Fault Condition- Voltage on terminal 25 is less than 0.2v for more than 1 second

MIL-ON during active fault and for 2 seconds after active fault.

Forced idle active

Circuit Description

The Qil Pressure Sender is used to communicate the oil pressure condition to the ECM. Engine damage can
occur if the engine is operated with low oil pressure. The ECM sends a 5v signal to the oil pressure sender. The
sender will report a signal back to the ECM on the signal wire de- pending on the pressure that is applied on its
diaphragm. The voltage is linear in comparison to the pressure applied (see chart below). The MIL command is
ON and the engine will go into a forced idle in the event of this fault to help prevent possible engine damage.

OIL PRESSURE (PSD
140.00

120,00
100.00
80.00
60.00
40.00
20,00

0.00
0.50 450
WOLTAGE
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
° Esmg the Dllagnostl.c Ser\rl]lcekTohoI (Olel;I') with the Check for
5 ely on erlimféchg'rcrssc the —faw <0.2v Go to Step faulty harness
value on the page. ' (3) or intermittent
Is the voltage less than 0.2 volts ECM issue.
e Using a voltmeter measure the voltage at
5 terminal 53§ of the EFM ooy Go to Step Replace
e Key on engine running . (4) faulty ECM
Is the voltage less than 0.2 volts?
e Keyon engine running
o Check for the voltage supply signal to the oil
pressure switch at terminal 2 of the pressure Go to step Go to step
4 - 5v
switch. (4) (6)
Does the terminal have 5 volts?
. Usmg a voltmeter measure the voltage at Replace Intermittent
terminal 3 at the oil pressure sender. .
5 ) ) <0.2v faulty oil problem, go to
* Keyonengine running ' pressure intermittent
Is the voltage less than 0.2 volts? sender. section
Repair wirl
e Keyon . epair wiring
. ) issue between
e Check for voltage supply signal at terminal 4 of . )
Replace pin 4 and oil
6 the ECM 5v
ECM. pressure
Does the ECM terminal 4 provide a 5v signal? sendertzermmal
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DTC 523- Oil Pressure Sender high voltage (SPN 100:FMI 3)

0il Pressure Sender
ECM
|
Lt Green/Red
5V_Ext 4 2 5v
Qil Pressure 25 LY En 3 SIGNAL
Sv_Retum 3 Sechetim 1 | GROUND

Conditions for Setting the DTC

Engine Qil Pressure sender voltage is high

Check Condition-Engine running for 20 seconds or more with engine speed greater than 600 rpm.
Fault Condition- Voltage on terminal 25 is greater than 4.8v for more than 1 second

MIL-ON during active fault and for 2 seconds after active fault.

Forced idle active

Circuit Description

The Oil Pressure Sender is used to communicate the oil pressure condition to the ECM. Engine damage can
occur if the engine is operated with low oil pressure. The ECM sends a 5v signal to the oil pressure sender. The
sender will report a signal back to the ECM on the signal wire de- pending on the pressure that is applied on its
diaphragm. The voltage is linear in comparison to the pressure applied (see chart below). The MIL command is
ON and the engine will go into forced idle in the event of this fault to help prevent possible engine damage.

OIL PRESSURE (P2N)
140.00

120.00
100.00
80.00
60.00
40.00
20.00
0.00

WOLTAGE
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
e Using the Diagnostic Service Tool (DST) Check for
check the OILP_raw value on the “RAW
5 VOLTS” > 4.8y Go to Step faulty harness
Page. ' (3) or intermittent
Is the voltage over 4.8 volts ECMissue
. thmg a \I/(;I;mftﬁr r:g;\/lsure the voltage at o to Ste Replace
3 erminal 25 of the > 4.8v b faulty IEPR /
) ECM
Is the voltage over 4.8 volts?
. Usmg a voltmeter measure the voltage at Replace faulty Intermittent
terminal 3 at the oil pressure sender. . problem, go to
4 >4.8v oil pressure . .
intermittent
sender.

Is the voltage over 4.8 volts?

section
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DTC 524-Oil Pressure Low Stage 2 (SPN 100:FMI 1)

ECM

SV_Ext

Qil Pressure

5v_Return

Oil Pressure Sender

4 Lt Green/Red
Lt Blue
25
3 Black /Lt Grn

Sv

SIGNAL

GROUND

Conditions for Setting the DTC

e Engine Oil Pressure low.
e Fault Condition- Qil pressure less than 8 psi for 5 or more seconds

e Engine Shut Down.

Circuit Description

The Oil Pressure Sender is used to communicate the oil pressure condition to the ECM. Engine damage can
occur if the engine is operated with low oil pressure. The ECM sends a 5v signal to the oil pressure sender. The
sender will report a signal back to the ECM on the signal wire depending on the pressure that is applied on its
diaphragm. The voltage is linear in comparison to the pressure applied (see chart below). The MIL command is
ON and the engine will shut down in the event of this fault to help prevent possible engine damage.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
o Verify that the engine has oil pressure usinga Repair
mechanl.cal 0|.I pres§ure gauge befo.re _ Go to Step faulty
2 proceeding with this chart. See Engine 8 psi (3) Oiling
Specifications Section 1F. System
Does the engine have oil pressure above 8 psi?
e Key ON, Engine Running DST connected in
System Data Mode
e Clear DTC 524_ . . Intermittent
e Warm the englne by idling until the ECT Go to Step problem Go to
3 temperature is above 160 degrees F. and has (4) Intermittent
been running for at least 20 seconds or more section
e Increase engine speed above 600 RPM Does
DTC 524 reset and cause the engine to
shut down?
e With a voltmeter, check terminal 2 on the
4 sensor for a 5-volt reference from the ECM. 5 Go to Step Go to Step
v
(6) (5)
Do you have 5 volts on terminal 2?
Repair
e With a voltmeter, check terminal 4 on theECM faulty
for a 5-volt reference. wiring Go to Step
5 Sv between (8)
Do you have a 5v reference coming out of the ECM and
ECM? Oil pressure
sensor
See Linear
e With the oil pressure sender connected check graph on Replace
6 for a signal coming out of terminal 3. page 207 for Go to Step faulty oil
Do you have a voltage signal coming out of terminal expected (7) pressure
3? approx. sender
Voltage
Repair
e With the oil pressure sender connected check fa.ullty
for a signal at terminal 25 of the ECM. Wiring
7 Go to Step between
Do you have a signal voltage at pin 25 of the () terminal 3
ECM? and
Terminal
25,
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Step Action Value(s) Yes No
3 e Replace ECM Go to Step i
Is the replacement complete? (9)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
9 operating temperature System OK System
e Observe the MIL Check

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-524 check for any stored
codes.

Does the engine operate normally with no stored
codes?
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DTC 562-System Voltage Low (SPN 168:FMI 17)

ECM
GROUND
B BLK 15
RED/TAN 1
BT < RED/TAN

Conditions for Setting the DTC

System Voltage to ECM

Check Condition-Key on with engine speed greater than 1000 RPM
Fault Condition-Battery voltage at ECM less than 9.0

Fault Condition is present for longer than 5 seconds.

MIL-ON for active fault

Adaptive-Disabled

Circuit Description

The battery voltage powers the ECM and must be measured to correctly to properly operate injector
drivers, solenoid valves and ignition coils. This fault will set if the ECM detects system voltage less than
9.00 volts while the alternator should be charging. The adaptive learn is disabled during this fault.

215|Page



Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
. . Intermittent
e Key ON, Engm.e Running . problem
e DST (Diagnostic Scan Tool) connected in Go to Engine Go to Step
2 System Data Mode - Electrical 3)
Does DST display system voltage greater than .
9.50 volts? Interm.lttent
section
3 e Check battery conditionls i Go to Step Replace
it OK? (4) Battery
e  Check charging systemls Go to Step Repa.|r
4 _ - charging
it OK? (5)
System
o Key OFF Repair ECM
e Disconnect the ECM connector C001 Ground
e  Check the voltage between ECM connector circuit. Go
5 C001 pins 60, 79 and engine ground. i to Power Go to Step
e Measure voltage with DVOM between eachpin and Ground (6)
and engine ground section in
Is the voltage greater than for each pin 9.50 engine
volts? Electrical
Repair ECM
e Check the voltage at ECM connector pins 69and power circuit.
81 Go to Power
. , Go to Step
6 |e Measure voltage with DVOM between eachpin - and Ground 7)
and battery positive section in
Is the voltage greater than 9.50 volts? engine
Electrical
7 | Replace ECM i Go to Step i
Is the replacement complete? (8)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
8 operating temperature - System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-562 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 563-System Voltage High (SPN 168:FMI 15)

BLK 28 =
GROUND
BLK P
RED/TAN i
waT < RED/TAN

Conditions for Setting the DTC

System Voltage to ECM

Check Condition-Cranking or Running

Fault Condition-System battery voltage at ECM greater than 18 volts
Fault must be present for 3 or more seconds

MIL-ON for active fault

Adaptive-Disabled

Circuit Description

The battery voltage powers the ECM and must be measured to correctly operate injector drivers, trim
valves, and ignition coils. This fault will set if the ECM detects voltage greater than 18 volts anytime the
engine is cranking or running. The adaptive learn function is disabled during this fault. The ECM will shut
down with internal protection if the system voltage ever exceeds 26 volts.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine Running Intermittent
e DST (Diagnostic Scan Tool) connected in problem
) System Data Mode i Go To Step Go to Engine
e Run engine greater than 1500 rpm. (3) Electrical
Does DST display system voltage greater than18 Intermittent
volts? section
. Check vo.Itage at battery terminals with DVOM Go to Step Go to Step
3 with engine speed greater than 1500rpm - (a) (5)
Is it greater than 18 volts?
4 e Repair the charging system i Go to Step i
Has the charging system been repaired? (6)
5 e Replace ECM Go to Step i
Is the replacement complete? (6)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
6 operating temperature - System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-563 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 601-Flash Checksum Invalid (SPN 628:FMI 13)

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Engine Control Module

Check Condition-Key on

Fault Condition-Internal microprocessor error
MIL-ON

Engine Shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several
different things can happen within the microprocessor that will cause this fault. The ECM will attempt to
reset itself in the event this fault is set. The MIL command is on and will remain on until the code is
cleared using the DST. The engine will shut down when this fault occurs.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Englnfe Running . Intermittent
e DST (Diagnostic Scan Tool) connected in Go to Step oroblem Go to
2 System Data Mode .
(3) Intermittent
e C(Clear system fault code section
Does DTC 601 reset with the engine idling?
Repair the
circuit as
necessary.
3 e Check ECM power and ground circuits Did Go to Step Refer to
the power and ground circuits check OK? (4) Wiring
Repairs in
Engine
Electrical.
4 e Replace ECM Go to Step i
Is the replacement complete? (5)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turnthe ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
5 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
o After operating the engine within the test
parameters of DTC-601 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 604-RAM Failure (SPN 630:FMI 12)

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Engine Control Module

Check Condition-Key on

Fault Condition-Internal microprocessor error
MIL-ON

Engine Shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several
different things can happen within the microprocessor that will cause this fault. The ECM will attempt to
reset itself in the event this fault is set. The MIL command is on and will remain on until the code is
cleared using the DST. The engine will shut down if this fault occurs.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine Running Intermittent
e DST (Diagnostic Scan Tool) connected inSystem Go to Step problem Go
2 Data Mode 3) to
e Clear system fault code Intermittent
Does DTC 604 reset with the engine idling? section
Repair the
circuit as
necessary.
3 e Check ECM power and ground circuits Did Go to Step Refer to
the power and ground circuits check OK? (4) Wiring
Repairs in
Engine
Electrical.
4 e Replace ECM Go to Step i
Is the replacement complete? (5)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
5 operating temperature System OK System
Observe the MIL Check

o Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-604 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 606-COP Failure (SPN 629:FMI 31)

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Engine Control Module

Check Condition-Key on

Fault Condition-Internal microprocessor error
MIL-ON

Engine Shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several
different things can happen within the microprocessor that will cause this fault. The ECM will attempt to
reset itself in the event this fault is set. The MIL command is on and will remain on until the code is
cleared using the DST. The engine will shut down if this fault occurs.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine Running Intermittent
e DST (Diagnostic Scan Tool) connected inSystem Go to Step problem Go
2 Data Mode (3) to
e Clear system fault code Intermittent
Does DTC 606 reset with the engine idling? section
Repair the
circuit as
necessary.
3 e Check ECM power and ground circuitsAre Go to Step Refer to
the power and ground circuits, OK? (4) Wiring
Repairs in
Engine
Electrical.
4 e Replace ECM Go to Step i
Is the replacement complete? (5)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
5 operating temperature System OK System
Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-606 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 627-Fuel Pump Relay Coil Open (SPN 1348:FMI 5)

Fuel Pump Relay

TAN/BLACK

84 | FUEL PUMP

PINKITAN

Fused Power (F3)

PINKIYELLOW > ECM

Relav Power Out

RED

). Batterv +

Conditions for Setting the DTC

e Fuel Pump relay check
e Check Condition-Key ON
e Fault Condition-Relay coil open

Circuit Description

The fuel pump relay switches power out to the gasoline fuel pump. This fault will set if the ECM detects
an open circuit on the relay control output.

Diagnostic Aid

Relay coil resistance changes with temperature. The following diagnostic charts have steps to measure
relay coil resistance values. When checking the resistance values be sure the relay is at a reasonable
temperature, between +20- and +100-degrees F.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e DST connected and in the system data mode
e Key OFF
5 | Remove the power relay from the fuse block Go to Step Go to Step
e Using a DVOM check the resistance of the (4) (3)
relay coil between terminals 1 and 2
Is the resistance value less than 100 ohms?
3 |° Replace the fuel pump relayls Go to Step
the replacement complete? (9) -
e Check fuse F3Is Replace Go to Step
4
the fuse open? fuse F2 (5)
e Disconnect ECM connector CO01 Repanf theft
open circui
e Using a DVOM check for continuity between P .
i h Go to Step as required.
5 ECM pin 84 and fuse block cavity for relay .
; (6) See wiring
terminal 2
h tinuity? harness
Do you have continuity? repairs
e Remove fuse F3 Repanf theft
open circui
e Using a DVOM check for continuity between P .
] . Go to Step as required.
6 fuse block cavity for relay terminal 1 and the .
(7) See wiring
power out of the F3 fuse holder
h tinuity? harness
Do you have continuity? repairs
e Check all system fuses.
e Check all relay placement positions in fuse
block.
7 |* Run complete pin to pin checks on chassis Go to Step Go to Step

wiring to fuel system harness.

details
Did you find the problem?

See complete fuel system schematic for further

(9)

(8)
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Step

Action
Replace the ECM

Is the replacement complete?

Value(s)

Yes

Go to Step
(9)

\\[o]

Doe

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-627 check for any stored
codes.

s the engine operate normally with no stored

codes?

System OK

Go to OBD
System
Check
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DTC 628- Fuel Pump Relay Control Ground Short (SPN 1348:FEMI 4)

Fuel Pump Relay

TAN/BLACK
84 | FUEL PUMP

PINKITAN

Fused Power (F3)

PINKIYELLOW > ECM

Relav Power Out

RED

). Batterv +

Conditions for Setting the DTC

e Fuel Pump relay ground control
e Check Condition-Key ON
e Fault Condition-Relay control shorted to ground

Circuit Description

The fuel pump relay switches power out to the gasoline fuel pump. This fault will set if the ECM detects
an open circuit on the relay control output.

Diagnostic Aid

Relay coil resistance changes with temperature. The following diagnostic charts have steps to measure
relay coil resistance values. When checking the resistance values be sure the relay is at a reasonable
temperature, between +20- and +100-degrees F.
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Step Action Value(s) Yes No

Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, DST connected in the System Data Intermittent
mode problem Go
2 |e ClearDTC628 Go t&)s tep to
e  Start the engine Intermittent
Does DTC 628 re-set? section
e Disconnect ECM connector C001
3 e Using a DVOM check the resistance value Go to Step Go to Step
between ECM pin 84 and engine ground (5) (7)
Is the resistance less than 60 ohms?
Repair the
shorted to
e  Remove the fuel pump relay from the fuse g::;’;d
b|9Ck . control Go to Step
4 e  Using a DVOM check the resistance value circuit as (6)
again between ECM pin 84 and engine ground
necessary.
Is the resistance less than 60 ohms? See wiring
harness
repairs
5 e Replace the fuel pump relayls Go to Step
the replacement complete? (8) -
6 e Replace ECM Go to Step
Is the replacement complete? (8) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
7 operating temperature System OK System
Observe the MIL Check
o Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-628 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 629- Fuel Pump Relay Coil Short to Power (SPN 1348:FMI 3)

Fuel Pump Relay

TAN/BLACK

84 | FUEL PUMP

PINKITAN

Fused Power (F3)

PINKIYELLOW > ECM

Relav Power Out

RED

). Batterv +

Conditions for Setting the DTC

e Fuel pump relay check
e Check Condition-Key ON
e Fault Condition-Relay coil shorted to power

Circuit Description

The fuel pump relay switches power out to the gasoline fuel pump. This fault will set if the ECM detects
an open circuit on the relay control output

Diagnostic Aid

Relay coil resistance changes with temperature. The following diagnostic charts have steps to measure
relay coil resistance values. When checking the resistance values be sure the relay is at a reasonable
temperature, between +20- and +100-degrees F.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e DST connected and in the system data mode
e KeyOFF
5 |* Remove the power relay from the fuse block Go to Step Go to Step
e Using a DVOM check the resistance of the (3) (4)
relay coil between terminals 1 and 2
Is the resistance value less than 60 ohms?
3 |° Replace the power relay Is Go to Step
the replacement complete? (9) -
e Usinga DYOM check for continuity between Go to Step Go to Step
4 relay terminals 2 and 3 (3) (5)
Do you have continuity between them?
e Key OFF Repair the
e Disconnect ECM wire harness connector System short to
5 Ccoo1 battery pow.e.r. See Go to Step
e Using a DVOM check for power between ECM voltage wiring (6)
pin 84 and engine ground with the keyON harness
Do you have power? repair.
6 |° Replace the power relay Is Go to Step
the replacement complete? (7) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
7 e Start the engine and operate the vehicle tofull Go to Step Go to Step

operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-629 check for any stored
codes.

Does DTC 629 still re-set?

(8)

(9)
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Step

Action
Replace the ECM

Is the replacement complete?

Value(s)

Yes

Go to Step
(9)

\\[o]

Doe

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-629 check for any stored
codes.

s the engine operate normally with no stored

codes?

System OK

Go to OBD
System
Check
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DTC 642-External 5 Volt 1 Reference Low (SPN 1079:FMI 4)

- 1
LT GRN/RED +5 Yolts

A
N

ECM

Conditions for Setting the DTC

External 5-volt reference

Check Condition-Engine cranking or running

Fault Condition-5-volt reference voltage lower than 4.60 volts
MIL-ON during active fault

Adaptive-Disabled during active fault

Circuit Description

The External 5-volt supply powers many of the sensors and other components of the fuel system. The
accuracy of the 5-volt supply is very important to the accuracy of the powered sensors and fuel control
by the ECM. The ECM is able to determine if they are overloaded, shorted, or otherwise out of
specification by monitoring the 5-volt supply.

This fault will set if the 5-volt reference is below 4.60 volts. Adaptive Learn will be disabled during this
fault.
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Step

Action

1 Did you perform the On-Board (OBD) SystemCheck?

Value(s)

Yes

Go to Step
(2)

No

Go to OBD
System Check
Section

Key ON, Engine Running

DST (Diagnostic Scan Tool) connected inSystem
Fault Mode

Does DST display DTC 6427?

Go to Step
(3)

Intermittent
problem Go to
Intermittent
section

3 o

Key OFF
Disconnect ECM connector C001

Using DVOM check for continuity betweenECM
5-volt reference pin 4 and engine ground

Do you have continuity?

Go to Step
(5)

Go to Step
(4)

Replace ECM

Is the replacement complete?

Go to Step
(7)

While monitoring DVOM for continuity be-

tween ECM 5-volt reference and engine

ground

Disconnect each sensor (below) one at a time to
find the shorted 5-volt reference. When continuity
to ground is lost the last sensor disconnected is the
area of suspicion.Inspect the 5-volt reference
supply wire leadsfor shorts before replacing the
sensor.

TMAP

Electronic Throttle

FPP

Crankshaft Sensor

Camshaft Sensor

While disconnecting each sensor one at a timedid
you lose continuity?

Go to Step
(6)

Repair
shorted
wire
harness

Replace the last disconnected sensorls the

replacement complete?

Go to Step
(7)

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information from the
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle to full
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-642 check for any stored
codes.

Does the engine operate normally with no
stored codes?

System OK

Goto OBD
System
Check
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DTC 643-External 5 Volt 1 Reference High (SPN 1079:FMI 3)

SR 1
LT GRN/RED +5 Volts

i
EN

ECM

Conditions for Setting the DTC

External 5 volt reference

Check Condition-Engine cranking or running

Fault Condition-5 volt reference higher than 5.40 volts
MIL-ON during active fault

Adaptive-Disabled during active fault

Circuit Description

The External 5 volt supply powers many of the sensors and other components in the fuel system. The
accuracy of the 5-volt supply is very important to the accuracy of the powered sensors and fuel control
by the ECM. The ECM is able to determine if they are overloaded, shorted, or other- wise out of
specification by monitoring the 5Svolt supply. This fault will set if the 5-volt reference is greater than 5.40
volts anytime the engine is cranking or running. Adaptive Learn will be disabled during this fault.
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Step Action Value(s) Yes No

Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e KeyON, Engine running Intermittent
) e DST (Diagnostic Scan Tool) connected inSystem GotoStep [problem Go to
Data Mode (3) Intermittent
Does DST display DTC 643? section
Repair the
e Check all ECM ground connections creuit as
. . necessary. Refer
3 ° Rfafer to 'Engme electrical power and ground Go to Step to Wiring
distribution. (4) -
Repairs in
Are the ground connections, OK? Engine
Electrical.
Repair the
e Key OFF circuit as
e Disconnect ECM connector CO01 necessary.
4 e KeyON Refer to Go to Step
e Using DVOM check for Voltage between ECM Wiring (5)
harness wire pin 4 and engine ground Repairs in
Do you have voltage? Engine
Electrical.
5 e Replace ECM Go to Step i
Is the replacement complete? (6)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
6 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
o After operating the engine within the test
parameters of DTC-643 check for any stored
codes.
Does the vehicle engine normally with no stored
codes?
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DTC 650-MIL Control Open (SPN 1213:FMI 5)

ECM
co12
MIL GRN/YEL
- G = 5 y/o—
+12 volts in start and run —_—
Ground

Conditions for setting the DTC

MIL check

Check Condition-Key ON engine OFF
Fault Condition-ECM MIL circuit open
MIL Command-ON

Circuit Description

The fuel system is equipped with OBD (On-Board Diagnostics). The system has a dash mounted MIL
(Malfunction Indicator Lamp). The MIL serves as notification of an emissions related problem. The MIL
also has the ability to flash DTC codes in what is referred to as the blink code mode. It will display DTCs
that have been stored due to a possible system malfunction. The following DTC charts in this manual
will instruct the technician to perform the OBD system check. This simply means to verify the operation
of the MIL. The lamp 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 and engine OFF, repair it as soon as possible. Once the engine is in start or run
mode, the lamp should go off. If the lamp stays on while the engine is in the start or run mode, a
current diagnostic trouble code may be set or a problem may exist with the MIL electrical wiring. The
electrical schematic above shows the MIL power source supplied to the lamp. The ECM completes the
circuit to ground to turn the lamp ON. This fault will set if the ECM MIL control circuit is open.
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Step Action Value(s) Yes No
- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
e Key ON, Engine Running
e DST (Diagnostic Scan Tool) connected inSystem Intermittent
Data Mode Go to Step problem Go
2 e C(Clear system fault code (3) to
e KeyOFF Intermittent
e KeyON section
Does DTC 650 reset?
e Remove the MIL bulb or driver circuit
3 e Using a DVOM check for continuity throughthe Go to Step Go to Step
bulb or driver device (5) (4)
Do you have continuity?
4 e Replace the open bulb or driver devicels Go to Step
the replacement complete? (8) -
e KeyOFF
e Re-install the bulb or driver device Repair the
e Disconnect vehicle interface connector C012 open circuit
5 e Using a DVOM check for continuity between Go to Step as required.
vehicle interface connector pin G and battery (6) See wire
positive harngss
e KeyON repair
Do you have continuity?
e Disconnect ECM wire harness connector Repair the
C001 open circuit
6 e Using a DVOM check for continuity between Go to Step as required.
ECM harness connector pin 5 and vehicle (7) See wire
interface connector pin G harness
Do you have continuity? repair
Correct the
e Inspect ECM wire harness connector pin 5 and problem as
7 vehicle interface connector pin G for damage, required. Go to Step
corrosion or contamination See wiring (8)
Did you find a problem? harness
repair
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Step Action Value(s) Yes No
e Remove all test equipment except the DST.
e Connect any disconnected components,

fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
8 operating temperature System OK System
e Observe the MIL check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-650 check for any stored
codes.

Does the engine operate normally with no stored

codes?

239|Page



DTC 652-External 5 Volt 2 Reference Low (SPN 1080:FMI 4)

LT GREEN/RED o
-t 19| r2Yols

ECM

Conditions for Setting the DTC

External 5 volt reference

Check Condition-Engine cranking or running

Fault Condition-5 volt reference voltage lower than 3.00 volts
MIL-On during active fault

Adaptive-Disabled during active fault

Circuit Description

The External 5-volt supply is normally dedicated to the FPP sensor 5-volt supply circuit. The accuracy of
the 5-volt supply is very important to the accuracy of the FPP sensor circuit. The ECM is able to
determine if the circuit is open, shorted, or otherwise out of specification by monitoring this 5-volt
supply. This fault will set if the 5-volt reference is below 3.00 volts. Adaptive Learn will be disabled
during this fault.
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Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Go to OBD
1 - System Check
Check? (2) .
Section
e Key ON, Engine Running Intermittent
. . . problem Go
) e DST (Diagnostic Scan Tool) connected in Go to Step to
System Fault Mode (3) Intermittent
Does DST display DTC 6527 section
e Key OFF
e Disconnect ECM connector CO01
3 e Using DVOM check for continuity between Go to Step Go to Step
ECM 5-volt reference pin 19 and engine (5) (4)
ground
Do you have continuity?
4 e Replace ECM Go to Step )
Is the replacement complete? (7)
e While monitoring DVOM for continuity be-
tween ECM 5-volt reference and engine
ground
e Disconnect each sensor (below) one at a time to
find the shorted 5-volt reference. When Repair
5 continuity to ground is lost the last sensor Go to Step shorted
disconnected is the area of suspicion.Inspect the (6) wire
5-volt reference supply wire leadsfor shorts harness
before replacing the sensor.
o FPP
While disconnecting each sensor one at a timedid
you lose continuity?
6 e Replace the last disconnected sensorls Go to step i
the replacement complete? (7)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
7 operating temperature System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-652 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 653-External 5 Volt 2 Reference High (SPN 1080:FMI 3)

LT GREEN/RED o
-t 19| 2o

ECM

Conditions for Setting the DTC

External 5 volt reference

Check Condition-Engine cranking or running

Fault Condition-5 volt reference higher than 5.40 volts
MIL-On during active fault

Adaptive-Disabled during active fault

Circuit Description

The External 5-volt supply is normally dedicated to the FPP sensor 5 volt supply circuit. The accuracy of
the 5-volt supply is very important to the accuracy of the FPP sensor circuit. The ECM is able to
determine if the circuit is open, shorted, or otherwise out of specification by monitoring this 5-volt
supply. This fault will set if the 5-volt reference is above 5.40 volts. Adaptive Learn will be disabled
during this fault.
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Step Action Value(s) Yes No

Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e KeyON, Engine running Intermittent
. . . problem Go
) e DST (Diagnostic Scan Tool) connected inSystem Go to Step to
Data Mode 3) Intermittent
Does DST display DTC 6537 section
Repair the
circuit as
e Check all ECM ground connections. Refer to necessary.
. . . Go to Step Refer to
3 Engine electrical power and ground distribution. () Wiring
Are the ground connections, Ok? Repairs in
Engine
Electrical.
Repair the
e KeyOFF circuit as
e Disconnect ECM connector C001 necessary.
4 e KeyON Refer to Go to Step
e Using DVOM check for Voltage between ECM Wiring (5)
harness wire pin 49 and engine ground Repai-rs in
Do you have voltage? Englhe
Electrical.
5 e Replace ECM Go to Step )
Is the replacement complete? (6)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
6 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-653 check for any stored
codes.
Does the vehicle engine normally with no stored
codes?
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DTC 685-Relay Coil Open (SPN 1485:FMI 5)

Power Relay

WHTAT BLU 6 Relay Control

Fused Pomer F2)

PHKOKGRN > Rutay Powsr Ot ECM

B Bumery+ (C019)

Conditions for Setting the DTC

e Power relay check
e Check Condition-Key ON
e Fault Condition-Relay coil open

Circuit Description

The power relay switches power out to various sensors, actuators, and solenoids in the fuel system. This
fault will set if the ECM detects an open circuit on the relay control output.

Diagnostic Aid

Relay coil resistance changes with temperature. The following diagnostic charts have steps to measure
relay coil resistance values. When checking the resistance values be sure the relay is at a reasonable
temperature, between +20- and +100-degrees F.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e DST connected and in the system data mode
e Key OFF
> |* Remove the power relay from the fuse block Go to Step Go to Step
e Using a DVOM check the resistance of the (4) (3)
relay coil between terminals 1 and 2
Is the resistance value less than 100 ohms?
3 |° Replace the power relay Is Go to Step
the replacement complete? (9) -
a |° Check fuse F2Is Replace Go to Step
the fuse open? fuse F2 (5)
e Disconnect ECM connector C001 Repair the
e Using a DVOM check for continuity between open CI.rCUIt
i . Go to Step as required.
5 ECM pin 6 and fuse block cavity for relay .
. (6) See wiring
terminal 2 H
o arness
Do you have continuity? repairs
e Remove fuse F2 Repair the
e Using a DVOM check for continuity between open CIrCUIt
: . Go to Step as required.
6 fuse block cavity for relay terminal 1 and the .
(7) See wiring
power out of the F2 fuse holder h
o arness
Do you have continuity? repairs
e Check all system fuses.
e Check all relay placement positions in fuse
block.
2 |* Run complete pin to pin checks on chassis Go to Step Go to Step

wiring to fuel system harness.

e See complete fuel system schematic for further

details
Did you find the problem?

(9)

(8)
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Step

Action
Replace the ECM

Is the replacement complete?

Value(s)

Yes

Go to Step
(9)

No

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-685 check for any stored
codes.

Does the engine operate normally with no stored
codes?

System OK

Go to OBD
System
Check
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DTC 686-Relay Control Ground Short (SPN 1485:FMI 4)

Power Relay

WHTAT BLU 6 Relay Contral

Fused Power (FZ)
PHKOKGRN > Rézy Poser O ECM

RL,, Basery+(C019)

Conditions for Setting the DTC

e Power relay ground control
e Check Condition-Key ON
e Fault Condition-Relay control shorted to ground

Circuit Description

The power relay switches power out to various sensors, actuators, and solenoids in the fuel system. This
fault will set if the ECM detects a short to ground on the relay control output.

Diagnostic Aid

Relay coil resistance changes with temperature. The following diagnostic charts have steps to measure
relay coil resistance values. When checking the resistance values be sure the relay is at a reasonable
temperature, between +20- and +100-degrees F.
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Step Action Value(s) Yes No

Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, DST connected in the System Data Intermittent
mode problem Go
2 |e Clear DTC686 Go t&)step to
e Start the engine Intermittent
Does DTC 686 re-set? section
e Disconnect ECM connector C001
3 e Using a DVOM check the resistance value Go to Step Go to Step
between ECM pin 6 and engine ground (5) (7)
Is the resistance less than 60 ohms?
Repair the
shorted to
ground
e  Remove the power relay from the fuse block relay
4 e Using a DVOM check the resistance value control Go to Step
again between ECM pin 71 and engine ground circuit as (6)
Is the resistance less than 60 ohms? necessary.
See wiring
harness
repairs
5 e Replace the power relay Is Go to Step
the replacement complete? (8) -
6 e Replace ECM Go to Step
Is the replacement complete? (8) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD
7 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-686 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 687-Relay Coil Short to Power (SPN 1485:FMI 3)

Power Relay

WHTAT BLU 6 Relay Contral

[__REVTAN o Fused Fower F2)

PNKOKGR o o ceer 0 ECM

B 5 Bomery+(COIS)

Conditions for Setting the DTC

e Power relay check
e Check Condition-Key ON
e Fault Condition-Relay coil shorted to power

Circuit Description

The power relay switches power out to various sensors, actuators, and solenoids in the fuel system. This
fault will set if the ECM detects a short circuit to power on the relay control output.

Diagnostic Aid

Relay coil resistance changes with temperature. The following diagnostic charts have steps to measure
relay coil resistance values. When checking the resistance values be sure the relay is at a reasonable
temperature, between +20 and +100 degrees F.
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Step Action Value(s) Yes No

Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e DST connected and in the system data mode
e KeyOFF
> |* Remove the power relay from the fuse block Go to Step Go to Step
e Using a DVOM check the resistance of the (3) (4)
relay coil between terminals 1 and 2
Is the resistance value less than 60 ohms?
3 |° Replace the power relay Is Go to Step
the replacement complete? (9) -
e Usinga DV.OM check for continuity between Go to Step Go to Step
4 relay terminals 2 and 3
o (3) (5)
Do you have continuity between them?
e KeyOFF Repair the
e Disconnect ECM wire harness connector short to
System
5 C001 battery pow.e_r. See Go to Step
e Using a DVOM check for power between ECM voltage wiring (6)
pin 6 and engine ground with the keyON harngss
Do you have power? repair.
6 |° Replace the power relay Is Go to Step
the replacement complete? (7) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
7 e Start the engine and operate the vehicle tofull Go to Step Go to Step
operating temperature (8) (9)
e Observe the MIL
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-687 check for any stored
codes.
Does DTC 687 still re-set?
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Step

Action
Replace the ECM

Is the replacement complete?

Value(s)

Yes

Go to Step
(9)

\\[o]

Doe

Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information fromthe
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-687 check for any stored
codes.

s the engine operate normally with no stored

codes?

System OK

Go to OBD
System
Check
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DTC 726 - Max Govern Speed Override

Electronic Throttle ECM
PNKMWHT DBW +
“ 10
1 TANIORN 9 DBW -
rnsng*‘i;.: & PPLAT BLU o TPS 1 Signal
T 5 BLKAT GRN 3 Sensor Ground
TP52 lA 5 LT BLU/DK BLU 21 TPS 2 Signal
<
I LT GRNI/RED
/ 3 4 5 Yolts
co17

Conditions for Setting the DTC

e Check Condition: Engine Running

e Fault Condition: Engine rpm greater than 2,250 rpm
e Fault condition active for 2 or more seconds

e MIL: ON during active fault

Circuit description

This fault will set anytime the engine rpm exceeds 2,250 rpm for longer than 2 seconds. The MIL command is
ON during this active fault.

Diagnostic Aid

Check for other stored DTC codes before using the following DTC chart for this code set. Always diagnose and
repair any existing codes starting with the lowest numerical code first.
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DTC 726 - Max Govern Speed Override

Step Action Value(s) Yes No
Go to OBD
1 | Did you perform the On-Board (OBD) System Check? - Go t((;)s tep Sg;zecr
Section
Key ON, Engine OFF

2 DST connected. Go t(g)Step Go t(cjl )Step
Are any other DTC codes present with DTC 219? '

Diagnose and repair any other DTC codes stored

3 before proceeding with this chart. Go to Step i
Have any other DTC codes been diagnosed and (4)
repaired?

Check the service part n_ur_nber on the ECM to ensure Go to Step Go to Step

4 the correct calibration is in use (6) 5
Is the Service Part Number Correct?

5 Replace ECM with correct service part number Is the Go to Step i
replacement complete? (9)

6 Check the mechanical operation of the throttle Is the Go to Step Go to Step
mechanical operation of the throttle, OK? (8) (7)
Correct mechanical operation of the throttle. Refer

7 to Engine & Component section. Go to Step i
Has the mechanical operation of the throttle been (9)
corrected?

Check engine for large manifold vacuum leaks. Go to OBD
: . . Go to Step System
8 Refer to Symptom Diagnostic section. 9) Check
Did you find and correct the vacuum leak? .
Section
Remove all test equipment except the DST. Connect
any disconnected components, fuses, etc.
Using the DST clear DTC information from the
ECM.
Turn the ignition OFF and wait 30 seconds.
. . Go to OBD
Start the engine and operate the vehicle to full

9 . System OK System
operating temperature. Check
Observe the MIL
Observe engine performance and drivability After
operating the engine within the test parameters of
DTC-219 check for any stored codes. Does the
engine operate normally with no stored codes?
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DTC 1111-Fuel Rev Limit (SPN 515:FMI 16)

Electronic Throttle ECM
4 PNKMWHT DBW +
10
1 TANMORN 9 DBW -
TPsi[ : PPLAT BLU TPS 1 Signal

BLKAT GRN Sensor Ground

TPS2 LT BLU/DK BLU | TPS 2 Signal

Y
th
N
—_

r—

I LT GRN/RED Yol
/ 3 4 HRALE

co17

Conditions for Setting the DTC

Fuel Rev Limit

Check Condition-Engine Running

Fault Condition-Engine rpm greater than set limit
MIL-ON during active fault

Circuit Description

This fault will set anytime the engine rpm exceeds the specified speed settings in the calibration. This is
generally set at 3000 rpms. The MIL command is ON during this active fault.

Diagnostic Aid

Always check for other stored DTC codes before using the following DTC chart for this code set. Repair
any existing codes starting with the lowest numerical code first.
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Step Action Value(s) Yes No

Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine OFF
) e DSTin Active Fault Mode Go to Step Go to Step
Are any other DTC codes present with DTC (3) (4)
11112
e Diagnose and repair any other DTC codes be-fore
3 proceeding with this chart. Go to Step )
Have any other DTC codes been diagnosed and (4)
repaired?

e Check the service Part Numper on the ECM to Go to Step Go to Step
4 ensure correct calibration is in use (6) (5)
Is the service part Number Correct?

e Replace ECM with the correct service part

5 number Go t((;)Step -
Is the replacement complete?
6 o Check the mechanical operation of the throttlels Go to Step Go to Step
the mechanical operation of the throttle, OK? (8) (7)
e Correct mechanical operation of the throttle.
7 Refer to Engine & Component section Go to Step ]
Has the mechanical operation of the throttle been (9)

corrected?

. . Go to OBD
e Check engine for large manifold vacuum leaks. Go to Step System

8 Refer to Fuel Systems symptom diagnostics 9) Check
Did you find and correct the vacuum leak?

Section
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD
9 operating temperature System OK System
o Observe the MIL Check

Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-1111 check for any stored
codes.
Does the engine operate normally with no stored
codes?

255|Page



DTC 1112-Spark Rev Limit (SPN 515: FMI 0)

Electronic Throttle ECM
PNKMWHT DBW +

4 10
1 TANJIORN 9 DBW -

TPSY PPLAT BLU TPS 1 Signal

BLKAT GRN Sensor Ground

r—

T LT BLU/DK BLU
TPS2 < 5 21 TPS 2 Signal
I LT GRN/RED Vol
/ 3 4 HRALE
co17

Conditions for Setting the DTC

Spark Rev Limit

Check Condition-Engine running

Fault Condition-Engine rpm greater than set limit
MIL-ON during active fault

Engine Shut Down

Circuit description

This fault will set anytime the engine rpm exceeds the specified speed settings installed in the
calibration. This is generally set at 3200 rpms. The MIL command is ON during this active fault and the
engine will shut down.

Diagnostic Aid

Always check for other stored DTC codes before using the following DTC chart for this code set. Repair
any existing codes starting with the lowest numerical code first.
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Step Action Value(s) Yes No

- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
e Key ON, Engine OFF
) e DST connected Go to Step Go to Step
Are any other DTC codes present with DTC (3) (4)
11127
e Diagnose any other DTC codes before
3 proceeding with this chart. Go to Step )
Have any other DTC codes been diagnosed and (4)
repaired?
e Check the service Part 'nun.mb.er on the ECM to Go to Step Go to Step
4 ensure correct calibration is in use (6) 5
Is the service part number correct?
5 e Replace ECM with correct service part number Go to Step i
Is the replacement complete? (9)
6 e Check the mechanical operation of the throttlels Go to Step Go to Step
the mechanical operation of the throttle, OK? (8) (7)
e Correct mechanical operation of the throttle.
7 Refer to Engine & Component section Go to Step i
Has the mechanical operation of the throttle been (9)
corrected?
e Check engine for large manifold vacuum leaks. Go to OBD
3 Refer to Fuel Systems section Symptom Go to Step System
Diagnostics (9) Check
Did you find and correct the vacuum leak? Section
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD
9 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-1112 check for any stored
codes.
Does the engine operate normally with no stored
codes?

257|Page



DTC 1121 FPP 1 And 2 Redundancy Lost (SPN 91: FMI 31)

............................................... C012
M | LTGRN/RED | .o 5 volts
FPP 1 P K DK BLU/ORN 9 FPP 1 Signal
BLK/LT GRN | Sensor Ground
L 20
s LT GRN/PPL 49 5 volts
: _ PPL/YEL 10 FPP 2 Signal
: FPP 2 < J
LT GRN/BLK Sensor Ground
R 50
................................................ ECM

Conditions for Setting the DTC

Foot pedal position sensor 1 and 2

Check Condition-Key ON

Fault Condition-FPP1 and FPP 2 redundancy lost
MIL-ON

Force idle

Low rev limit

Circuit Description

The foot pedal position sensor uses variable resistors to determine signal voltage based on foot pedal
position. Although the voltage outputs are different, the calculated throttle position values should be
very close to the same. This fault will set if FPP 1 or FPP 2 positions are 20% greater or 20% less than the
expected throttle position target. The MIL command is ON. Forced idle and low rev limit are in effect
during this fault limiting full power output.

Diagnostic Aid

It is very likely that in the event this code sets, other codes will set along with it. Always diagnose and
repair codes starting with the lowest numerical value first. It is possible that by correcting the lower
code sets first the problem will be corrected. FPP sensors are OEM specific and vary in configuration.
The exact wire color and pin numbers for the FPP must be verified in the OEM chassis wiring schematic.
The FPP sensor used in this system provides two sensors in one packaged assembly. FPP1 and FPP 2 are
not serviceable individually, and in the event of a failure the complete FPP assembly must be replaced.
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Step Action Value(s) Yes No

Did you perform the On-Board (OBD) System Go to Step Goto OBD
1 Check? (2) System
’ Check
e Diagnose any other lower nL.JmerlcaI value Go to Step Go to Step
2 codes that may be present first (7) (3)
Did this resolve the problem?
3 e Follow the diagnostic chart for DTC 2126Did Go to Step Go to Step
the chart resolve the problem? (7) (4)
4 e Follow the diagnostic chart for DTC 2121Did Go to Step Go to Step
the chart resolve the problem? (7) (5)
Correct the
e Inspect FPP and C012 connector pins for problgm as
5 damage corrosion or contamination reqU|.re.d. Goto Step
. i See wiring (6)
Did you find the problem? harness
repair.
o KeyOFF Correct the
e Disconnect ECM connector C001 prrgbllﬁ:zdas
6 | e Inspectpins9, 10, 19, 20, 49 and 50 for Segwirin'g -
damage corrosion or contamination. harness
Did you find a problem? repair.
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
7 operating temperature System OK System
e Observe the MIL Check
Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-1121 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1151-Closed Loop Multiplier High LPG (SPN 4236:FMI 0)

EGO 1
A BKLAT GRN 3 Signal Ground
DK GRMAORMN EGOQ 1 Signal
B 41
PK/GN EGQ 1 Heater Ground
D 49
Heater
BK/WE
¢ ECM
+—15 Amp
Fuse

-~

To power relay pin 4

Conditions for Setting the DTC

Heated Oxygen Sensor

Check Condition-Engine running

Fault Condition-Closed Loop multiplier out of range (greater than 35%)
MIL-ON

Circuit description

The EGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen
content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop
multiplier and the adaptive multiplier. This fault sets if the Closed Loop multiplier exceeds the limits of
normal operation and cannot correctly modify the fuel flow within its limits.

Diagnostic Aid

Oxygen Sensor Wire Heated Oxygen sensor wires may be mis-routed and contacting the exhaust
manifold.

Vacuum Leaks Large vacuum leaks and crankcase leaks can cause a lean exhaust condition, especially

at light load.

Fuel Mixer System can be lean due to faulty EPR (Electronic Pressure Regulator) or faulty fuel mixer.

Fuel Pressure Low fuel pressure, faulty fuel regulator or contaminated fuel filter can cause fuel the
system torun lean

Exhaust Leaks If there is an exhaust leak, outside air can be pulled into the exhaust and past the 02 sensor
causing a false lean condition.

Fuel Quality Contaminated or spoiled fuel can cause the fuel system to be lean.

Ground Problem ECM grounds must be clean, tight and in the proper location

260|Page



Step Action Value(s) Yes No
1 e Perform the On-Board (OBD) System Check?Are Go to Step Go to Step
any other DTCs present? (3) (2)
Visually and physically check the following items:
e The air intake duct for being collapsed or
restricted
e The air filter for being plugged
e System power fuses are good and in the
proper location
5 e The EGO 1 sensor installed securely, and the wire Go to Step Go to Step
leads not contacting the exhaust manifoldor (9) (4)
ignition wires
e ECM grounds must be clean and tight. Refer to
Engine Electrical Power and Ground Distribution
e  Fuel System Diagnostics. Refer to Fuel System
Diagnostics
Was a repair made?
e Diagnose any other DTC codes before proceeding
with this chart. Always repair existingcodes
3 starting with the lowest numerical codeset first. Go to Step Go to step
Have any other DTC codes been detected, diagnosed (9) (4)
and repaired?
e Disconnect EGO1 connector CO05 Repair the
e Using a DVOM check for voltage between EGO open EGO
1 connector pin D and engine ground power
e KeyON circuit as
System volt- Go to Step necessary.
4 (CHECK MUST BE MADE WITHIN 30 SECONDS age (5) Refer to
OR BEFORE POWER RELAYSHUTS DOWN) Wiring
Do you have voltage? Repairs in
Engine
Electrical.
e Key OFF
e Disconnect EGO 1 sensor wire harness Repair the
connector C005 shorted
e Disconnect ECM wire harness connector ncelz(;iga?i
5 C001 Refer to Go to Step
o KeyON Wiring (6)
e Using a high impedance DVOM check for Repairs in
continuity between EGO 1 connector signalpin Engine
A and engine ground Electrical.

Do you have continuity?
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Step Action Value(s) Yes No

Repair the
shorted
e Using a high impedance DVOM check for cireuit as
continuity between EGO 1 connector signal necessary. Go to Step
6 ; . . Refer to
ground pin A and EGO 1 signal pin B. Wiring (7)
Do you have continuity? Repairs in
Engine
Electrical.
e Using a high impedance DVOM check for Repair the
7 continuity between EGO 1 heater ground pinD Go to step open EGO
and ECM pin 49 (8) heater
Do you have continuity? ground
3 e Replace EGO 1 sensor Go to Step )
Is the replacement complete? (9)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD
9 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-1151 check for any stored
codes.
Does the engine operate normally with no stored
codes?

262|Page



DTC 1152-Closed Loop Multiplier Low LPG (SPN 4236:FMI 1)

EGO 1
A BKLAT GRN 3 Signal Ground
Sansor DK GRMNORMN EGO 1 Sianal
gna
B 41
PK/GN EGO 1 Heater Ground
D 49
Heater
BK/WE
c ECM
+—15 Amp
Fuse

To power relay pin 4 -

Conditions for Setting the DTC

e Heated Oxygen Sensor
e Functional Fault-Closed Loop multiplier out of range (at limit of -35%)
e MIL Disabled

Circuit Description

The EGO 1 sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen
content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop
multiplier and the adaptive multiplier. This fault sets if the Closed Loop multiplier exceeds the limits of
normal operation. When the multiplier cannot correctly modify the fuel flow within its limits, it is
limited at -35%.

Diagnostic Aid

Fuel System High secondary fuel pressure will cause the system to run rich. A worn fuel mixer, faulty
EPR (Electronic Pressure Regulator) may also cause the system to run rich.

Fuel Quality A drastic variation in fuel quality (very high butane content) may cause the fuel system to
run rich. Be sure that the specified HD-5 or HD-10 motor fuel grade LPG is used.

Air Filter A plugged, damaged or modified air filter may cause the system to run rich.
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Step Action Value(s) Yes No

1 e Perform the On-Board (OBD) System Check?Are Go to Step Go to Step
any other DTCs present? (3) (2)
Visually and physically check the following items:

e The air intake duct for being collapsed or
restricted

e The air filter for being plugged

2 e The EGO sensor installed securely, and thewire Go to Step Go to Step

leads not damaged contacting the secondary (6) (4)
ignition wires

e ECM grounds for being clean and tight.

e Run the fuel system diagnostic checks

Was a repair made?

e Diagnose any other DTC codes before

3 proceeding with this chart. Go to Step Go to Step
Have any other DTC codes been detected, diagnosed (6) (4)
and repaired?

e Key OFF Repair the
e Disconnect EGO sensor wire harness circuit short
connector to voltage
e Disconnect ECM wire harness connector as Go to Step
4 necessary.
o KeyON Refer to 5)
e Using a DVOM check for voltage at the EGO1 wiring
connector CO05 signal pin C and engine ground harness
Do you have voltage? repair.
5 e Replace EGO sensor Go to Step ]
Is the replacement complete? (6)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD

6 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test

parameters of DTC-1152 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1153 - Closed Loop Multiplier High NG

UEGO SENSOR ECM
76 | SENSECONTROL [ | uecos
46
ol ==
(,' N sises UEGO
“\ /) SENSE CELL CONTROLLER
"] PUMPISENSERETURN [ ? b .
2 ‘ -

‘ = )

X
) PuMPCELL
)

7

/ \ [ \
——{ 1 ——{n

UMP CO o Topmse -
PUMP CONTROL 5o |VESOP

TRIM RESISTOR 2
AAA | UEGOR
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AAN
NV

T HEATER v
HEATER CONTROL ‘ FEEDBACK]
{ 83

= o
_;“Q‘JH{ il _ MICRC
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HEATER

=

SRS [-]

E

TO SYSTEM POWER RELAY

Conditions for Setting the DTC

e Functional Fault: Closed Loop multiplier out of range (greater than 35%) while
running on natural gas
e MIL: Disabled

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen content
in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop multiplier and
the adaptive multiplier. This fault sets if the Closed Loop multiplier exceeds the limits of normal operation and
cannot correctly modify the fuel flow within its limits.

Diagnostic Aid

Vacuum Leaks Large vacuum leaks and crankcase leaks can cause a lean exhaust condition, especially at
light load.

Fuel Mixer System can be lean due to a faulty EPR (Electronic Pressure Regulator) or faulty fuel mixer.

Fuel Pressure System will be lean if fuel pressure is too low. Ensure fuel pressure is not too low, and

that gaseous fuel control actuator/regulator has proper fuel pressure under all operating conditions.

Exhaust Leaks If there is an exhaust leak, outside air can be pulled into the exhaust and past the 02-sensor
causing a false lean condition.

Misfire A misfiring cylinder will pass oxygen through rather than burning it. The sensor will interpret this oxygen
as a lean condition and enrichen the fuel mixture.

Fuel Quality A drastic variation in fuel quality may cause the system to be lean.

Ground Problem ECM and engine must be grounded to the battery with very little resistance allowing for
proper current flow. Faulty grounds can cause current supply issues resulting in many undesired

problems. Oxygen Sensor Wire Sensor may be mispositioned contacting the exhaust. Check for short to
ground between harness and sensor sense signal.

If all tests are OK, replace the O2 sensors with known good parts and retest.

Note:
e If one bank shows high adaptive and the other is low, the 02 sensor leads are
crossed. Trace those wires back to their ECM's are correct accordingly.
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DTC 1154 - Closed Loop Multiplier Low NG

UEGO SENSOR ECM
| SENSECONTROL [ | uEcos
6 | 46 ]
l —_—
(,f_-\\ i UEGQ
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Conditions for Setting the DTC

e Functional Fault: Closed Loop multiplier out of range (at limit of -35%) while
running on natural gas
e MIL: Disabled

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen content
in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop multiplier and
the adaptive multiplier. This fault sets if the Closed Loop multiplier exceeds the limits of normal operation. When
the multiplier cannot correctly modify the fuel flow within its limits, it is limited at -35%.

Diagnostic Aid

Fuel System High secondary fuel pressure will cause the system to run rich. A worn fuel mixer, faulty EPR
(Electronic Pressure Regulator) may also cause the system to run rich.

Fuel Quality A drastic variation in fuel quality (high content of ethane and heavier hydrocarbons) may cause the fuel
system to run rich. If running on wellhead gas, obtain a current gas analysis report for your fuel source. Wells can
change over time and the gas supply may be different than when a sample was originally taken.

Air Filter A plugged, damaged or modified air filter may cause the system to run rich.

Note:
¢ If one bank shows high adaptive and the other is low, the 02 sensor leads are
crossed. Trace those wires back to their ECM's are correct accordingly.
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DTC 1155-Closed Loop Multiplier High Gasoline (SPN 4236:FMI 0)

EGO 1
A BMLAT GRN 3 Signal Ground
Sensor DK GRMNAORMN
EGQO 1 Signal
B 41
PK/GN EGO 1 Heater Ground
D 49
Heater
BK/WE
c ECM
«—15 Amp
Fuse

-

To power relay pin 4

Conditions for Setting the DTC

Heated Oxygen Sensor

Check Condition-Engine running

Fault Condition-Closed Loop multiplier out of range (greater than 35%)
MIL-ON

Circuit description

The EGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen
content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop
multiplier and the adaptive multiplier. This fault sets if the Closed Loop multiplier exceeds the limits of
normal operation and cannot correctly modify the fuel flow within its limits.

Diagnostic Aid

Oxygen Sensor Wire Heated Oxygen sensor wires may be mis-routed and contacting the exhaust
manifold.

Vacuum Leaks Large vacuum leaks and crankcase leaks can cause a lean exhaust condition at
especially at light load.

Fuel Mixer System can be lean due to faulty EPR (Electronic Pressure Regulator) or faulty fuelmixer.
Fuel Pressure Low fuel pressure, faulty fuel regulator or contaminated fuel filter can cause fuel the
system to run lean

Exhaust Leaks If there is an exhaust leak, outside air can be pulled into the exhaust and past the 02-
sensor causing a false lean condition.

Fuel Quality Contaminated or spoiled fuel can cause the fuel system to be lean.

Ground Problem ECM grounds must be clean, tight and in the proper location.
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Step

Action
Perform the On-Board (OBD) System Check?Are

any other DTCs present?

Value(s)

Yes

Go to Step
(3)

No

Go to Step
(2)

Visually and physically check the following items:

The air intake duct for being collapsed or
restricted

The air filter for being plugged

System power fuses are good and in the

proper location

The EGO 1 sensor installed securely, and the wire
leads not contacting the exhaust manifoldor
ignition wires

ECM grounds must be clean and tight. Refer to
Engine Electrical Power and Ground Distribution
Fuel System Diagnostics. Refer to Fuel System
Diagnostics

Was a repair made?

Go to Step
(9)

Go to Step
(4)

Diagnose any other DTC codes before proceeding
with this chart. Always repair existingcodes
starting with the lowest numerical codeset first.

Have any other DTC codes been detected,
diagnosed, and repaired?

Go to Step
(9)

Go to step
(4)

Disconnect EGO1 connector CO05

Using a DVOM check for voltage between EGO
1 connector pin B and engine ground

Key ON

(CHECK MUST BE MADE WITHIN 30 SECONDS
OR BEFORE POWER RELAYSHUTS DOWN)
Do you have voltage?

System
voltage

Go to Step
(5)

Repair the
open EGO
power
circuit as
necessary.
Refer to
Wiring
Repairs in
Engine
Electrical.

Key OFF

Disconnect EGO 1 sensor wire harness
connector CO05

Disconnect ECM wire harness connector

coo1

Key ON

Using a high impedance DVOM check for
continuity between EGO 1 connector signalpin
A and engine ground

Do you have continuity?

Repair the
shorted
circuit as
necessary.
Refer to
Wiring
Repairs in
Engine
Electrical.

Go to Step
(6)
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Step Action Value(s) Yes No

e Using a high impedance DVOM check for Repair the
continuity between EGO 1 connector signal shorted
ground pin C and EGO 1 signal pin A circuit as
Do you have continuity? necessary. Go to Step
6 Refer to 7)
Wiring
Repairsin
Engine
Electrical.
e Using a high impedance DVOM check for Repair the
7 continuity between EGO 1 heater ground pinD Go to step open EGO
and ECM pin 49 (8) heater
Do you have continuity? ground
3 e Replace EGO 1 sensor Go to Step )
Is the replacement complete? (9)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD
9 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-1151 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1156-Adaptive Learn Low (Gasoline) (SPN 4236:FMI 1)

EGO 1
A BKLAT GEN 3 Signal Ground
DK GRNAORMN EGO 1 Signal

B 41

PK/GN EGQ 1 Heater Ground
D 49

BK/WE
c ECM

2 +«—15 Amp
Fuse

et

To power relay pin 4

Conditions for Setting the DTC

Heated Oxygen Sensor

Check Condition-Engine running

Fault Condition-Adaptive multiplier out of range greater than -30%
MIL-ON

Circuit Description

The EGO1 sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen
content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop
multiplier and Adaptive multiplier. This fault will set if the adaptive multiplier exceeds the limits of
normal operation. Always run the fuel system diagnostics before using the following diagnostic chart.

Diagnostic Aid

Fuel System High fuel pressure will cause the system to run rich. Fuel pressure is controlled bythe
ECM using a ground side driver. If the fuel pump is turned on all the time the fuel pressure will
increase. Open or leaking injector will cause a rich condition.

Fuel Quality A drastic variation in fuel quality may cause the fuel system to run rich.

Air Filter A plugged, damaged or modified air filter may cause the system to run rich.
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Step Action Value(s) Yes No

1 e Perform the On-Board (OBD) System Check?Are Go to Step Go to Step
any other DTCs present? (3) (2)
Visually and physically check the following items:

e The air intake duct for being collapsed or
restricted

e The air filter for being plugged

2 e The EGO sensor is installed securely, and the wire Go to Step Go to Step

leads not damaged or contacting the secondary (6) (4)
ignition wires

e ECM grounds for being clean and tight.

e Fuel system diagnostic checks

Was a repair made?

e Diagnose any other DTC codes before

3 proceeding with this chart. Go to Step Go to Step
Have any other DTC codes been detected, (6) (4)
diagnosed, and repaired?

o Key OFF
e Disconnect EGO sensor wire harness Repair the
connector C005 ncércii'st;\s/
. ° E(l)soc;)nnect ECM wire harness connector Ref.e-r to Go to Step
Wiring (5)
e KeyON Repairs in
e Using a DVOM check for voltage at EGO 1 Engine
connector signal pin A and engine ground Electrical.
Do you have voltage?
5 e Replace EGO sensor Go to Step )
Is the replacement complete? (6)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD

6 operating temperature System OK System

e Observe the MIL Check
Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-1162 check for any stored
codes.
Does the engine operate normally with no stored
codes?

271|Page



DTC 1161-Adaptive Learn High LPG (SPN 4237:FMI 0)

EGO 1
A BHLAT GRN 3 Signal Ground
DK GRMAORN EGO 1 Signal
B 41
PK/GN EGQO 1 Heater Ground
D 49
Heater
BK/WE
c ECM
+—15 Amp
Fuse

-~

To power relay pin 4

Conditions for Setting the DTC

Heated Oxygen Sensor

Check Condition-Engine Running

Fault Condition-Adaptive multiplier out of range greater than 30%
MIL-ON

Circuit Description

The EGO 1 sensor is used to determine if the fuel flow to the engine is correct by measuring the oxy-
gen content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed
Loop multiplier and Adaptive multiplier. This fault will set if the adaptive multiplier exceeds the limits
of normal operation. Always run the fuel system diagnostic checks before using the following
diagnostic chat.

Diagnostic Aid

Oxygen Sensor Wire Heated Oxygen sensor wires may be mis-routed and contacting the exhaust
manifold.

Vacuum Leaks Large vacuum leaks and crankcase leaks can cause a lean exhaust condition at especially
at light load.

Fuel Mixer System can be lean due to faulty EPR (Electronic Pressure Regulator) or faulty fuelmixer.
Fuel Pressure Low fuel pressure, faulty fuel regulator or contaminated fuel filter can cause fuel the
system to run lean.

Exhaust Leaks If there is an exhaust leak, outside air can be pulled into the exhaust and past the 02-
sensor causing a false lean condition.

Fuel Quality Contaminated or spoiled fuel can cause the fuel system to be lean.

Ground Problem ECM grounds must be clean, tight and in the proper location.
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Step Action Value(s) Yes No
e Perform the On-Board (OBD) System Check?Are Go to Step Go to Step
1 any other DTCs present?
(3) (2)
Visually and physically check the following items:
e The air intake duct for being collapsed or
restricted
e The air filter for being plugged
e System power fuses are good and in the
proper location
5 e The EGO 1 sensor installed securely, and the wire Go to Step Go to Step
leads not contacting the exhaust manifoldor (9) (4)
ignition wires
e ECM grounds must be clean and tight. Refer to
Engine Electrical Power and Ground Distribution
e Fuel System Diagnostics. Refer to Fuel System
Diagnostics
Was a repair made?
e Diagnose any other DTC codes before proceeding
with this chart. Always repair existingcodes
3 starting with the lowest numerical codeset first. Go to Step Go to Step
Have any other DTC codes been detected, diagnosed (9) (4)
and repaired?
e Disconnect EGO1 connector C005 Repair the
e Using a DVOM check for voltage between EGO open EGO
1 connector pin B and engine ground .pom'/er
e KeyON circuit as
System volt- Go to Step necessary.
4 (CHECK MUST BE MADE WITHIN 30 SECONDSOR age (5) Refer to
BEFORE POWER RELAY SHUTS DOWN) Wiring
Do you have voltage? Repairs in
Engine
Electrical.
o Key OFF
e Disconnect EGO 1 sensor wire harness Repair the
connector CO05 sthor_ted
e Disconnect ECM wire harness connector n::;:;;
5 Co0o1 Refer to Go to Step
o KeyON Wiring (6)
e Using a high impedance DVOM check for Repairs in
continuity between EGO 1 connector signalpin Engine
A and engine ground Electrical.

Do you have continuity?
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Step Action Value(s) Yes No

Repair the
shorted
e Using a high impedance DVOM check for cireuit as
continuity between EGO 1 connector signal necessary. Go to Step
6 ; . ) Refer to
ground pin C and EGO 1 signal pin A Wiring (7)
Do you have continuity? Repairs in
Engine
Electrical.
e Using a high impedance DVOM check for Repair the
7 continuity between EGO 1 heater ground pinD Go to Step open EGO
and ECM pin 49 (8) heater
Do you have continuity? ground
3 e Replace EGO 1 sensor Go to Step )
Is the replacement complete? (9)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD
9 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-1161 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1162-Adaptive Learn Low (LPG) (SPN 4237:FMI 1)

EGO 1
A BHLAT GRN 3 Signal Ground
DK GRMAORN EGO 1 Signal

B 41

PK/GN EGQ 1 Heater Ground
D 49

BK/WE
¢ ECM

+—15 Amp
Fuse

To power relay pin 4

Conditions for Setting the DTC

Heated Oxygen Sensor

Check Condition-Engine running

Fault Condition-Adaptive multiplier out of range greater than -30%
MIL-ON

Circuit Description

The EGO1 sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen
content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop
multiplier and Adaptive multiplier. This fault will set if the adaptive multiplier exceeds the limits of
normal operation. Always run the fuel system diagnostics before using the following diagnostic chart.

Diagnostic Aid

Fuel System High secondary fuel pressure will cause the system to run rich. A worn fuel mixer,faulty
EPR (Electronic Pressure Regulator) may also cause the system to run rich.

Fuel Quality A drastic variation in fuel quality (very high butane content) may cause the fuel system to
run rich. Be sure that the specified HD-5 or HD-10 motor fuel grade propane is used.

Air Filter A plugged, damaged or modified air filter may cause the system to run rich.
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Step Action Value(s) Yes No

1 e Perform the On-Board (OBD) System Check?Are Go to Step Go to Step
any other DTCs present? (3) (2)
Visually and physically check the following items:

e The air intake duct for being collapsed or
restricted

o The air filter for being plugged

2 e The EGO sensor is installed securely, and the wire Go to Step Go to Step

leads not damaged or contacting the secondary (6) (4)
ignition wires

e ECM grounds for being clean and tight.

e Fuel system diagnostic checks

Was a repair made?

e Diagnose any other DTC codes before

3 proceeding with this chart. Go to Step Go to Step
Have any other DTC codes been detected, (6) (4)
diagnosed, and repaired?

o Key OFF
e Disconnect EGO sensor wire harness Repair the
connector C005 ncércii'st;\s/
. ° E(l)soc;)nnect ECM wire harness connector Ref.e-r to Go to Step
Wiring (5)
* KeyON Repairs in
e Using a DVOM check for voltage at EGO 1 Engine
connector signal pin A and engine ground Electrical.
Do you have voltage?
5 e Replace EGO sensor Go to Step )
Is the replacement complete? (6)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information from the
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle to full Go to OBD

6 operating temperature System OK System

e Observe the MIL Check
Observe engine performance and drivability
o After operating the engine within the test
parameters of DTC-1162 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1163 - Adaptive Learn High NG

UEGO SENSOR ECM
] SENSECONTROL [T | UEGOS
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2 5
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> e eaa? CONTROCLER
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— | 4
—
TO SYSTEM POWER RELAY ‘T{;ROUND r

Conditions for Setting the DTC

e Check Condition: Engine Running

e Fault Condition: Adaptive multiplier out of range greater than 30% while running
on natural gas

e MIL: ON

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen content
in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop multiplier and
Adaptive multiplier. This fault will set if the adaptive multiplier exceeds the limits of normal operation. Always
run the fuel system diagnostic checks before using the following diagnostic chat.

Diagnostic Aid

Oxygen Sensor Wire - Heated Oxygen sensor wires may be mis-routed and contacting the exhaust manifold.
Vacuum Leaks Large - vacuum leaks and crankcase leaks can cause a lean exhaust condition at especially
at light load.

Fuel Mixer - System can be lean due to faulty EPR (Electronic Pressure Regulator) or faulty fuel mixer.

Fuel Pressure - Low fuel pressure, faulty fuel regulator or contaminated fuel filter can cause fuel the system to
run lean

Exhaust Leaks - If there is an exhaust leak, outside air can be pulled into the exhaust and past the 02 sensor
causing a false lean condition.

Fuel Quality - Contaminated or spoiled fuel can cause the fuel system to be lean.

Ground Problem - ECM grounds must be clean, tight and in the proper location.

Note:
¢ If one bank shows high adaptive and the other is low, the O2 sensor leads are
crossed. Trace those wires back to their ECM's are correct accordingly.
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DTC 1164 - Adaptive Learn Low NG

UEGO SENSOR

ECM
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Conditions for Setting the DTC

e Check Condition: Engine running

e Fault Condition: Adaptive multiplier out of range greater than -30% while running
on natural gas

e MIL: ON

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen content
in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop multiplier and
Adaptive multiplier. This fault will set if the adaptive multiplier exceeds the limits of normal operation. Always
run the fuel system diagnostics before using the following diagnostic chart.

Diagnostic Aid

Fuel System - High secondary fuel pressure will cause the system to run rich. A worn fuel mixer, faulty EPR
(Electronic Pressure Regulator) may also cause the system to run rich.

Fuel Quality - A drastic variation in fuel quality (very high butane content) may cause the fuel system to run
rich. Be sure that the specified HD-5 or HD-10 fuel grade propane is used.

Air Filter - A plugged, damaged or modified air filter may cause the system to run rich.

Note:
e If one bank shows high adaptive and the other is low, the O2 sensor leads are
crossed. Trace those wires back to their ECM's are correct accordingly.
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DTC 1165-LPG Catalyst Monitor (SPN 3050:FMI 11)

> EGO 1 Signal
DK GREENORANGE
B 41
Signal Ground
A BLACK/AT GREEM 3
EGO 1
BLACKAWHITE EGDO 1 Heater Ground
0 LACKNAY 49
He ater
Cc
12v PK / DK GREEN ECM
Signal Ground
L. A BLACK/ALT GREEN 3
Sensor
B DK GRNWHITE 39 EGO 2 signal
EGO 2
r 4 D BLACKAYELLOW 50 EGDO 2 Heater Ground
E He ater
C
12v PH /DK GREEN

Conditions for Setting the DTC

Catalyst Function

Check condition- Engine running

Fault condition- EGO 1 signal = EGO 2 signal for 100 updates
MIL- On during active fault and for 1 second after active fault
Adaptive- Disabled during active fault

Circuit Description

The ECM uses EGO 1 and EGO 2 sensor signals to diagnose problems with the catalyst muffler. When
the signals for EGO 1 & EGO 2 are similar it may indicate a problem with the catalyst.

Diagnostic Aids

Always diagnose any other troubles, stored along with DTC 420 first. Check for and eliminate any
exhaust leaks prior to replacing catalyst muffler. Look for exhaust leaks at the catalyst muffler inlet and
tail pipes. Clear this trouble code after repairing exhaust leaks and recheck for code.
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DTC 1171-EPR Pressure Higher Than Expected (SPN 520260:FMI 0)

To CAN Termination Connector
-~

White 1 CAN+ TERMINATING RESISTOR
ECM
14 Blue / Pink 2 CAM +
20A Fused B+ <——2d/Tan 6 B+
81 Black 4 GROUND
15 Blue / White 5 CAN -
Pink / Dk Green 3 Pawer

To DEPR 5 Amp Fuse

Conditions for Setting the DTC

EPR delivery pressure

Check condition-Engine running or cranking

MIL-ON during active fault

Fault condition-EPR actual pressure greater than 1.5 inches above commanded pressure
Adaptive disabled

Closed loop disabled

Circuit Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to
pass to the fuel mixer. This code will set in the event the actual pressure is 1.5 inches water pressure
higher than the actual commanded pressure. Adaptive learn is disabled and the MIL command is ON
during this fault.

Diagnostic Aid

Always run the fuel system diagnostic pressure check before proceeding with the following diagnostic
chart. High secondary fuel pressure due to a worn or damaged primary or secondary seat may cause
this fault to set.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
Did you run the fuel !oressu.re dla.gnostlc test in the Go to Step Go to Step
2 fuel system diagnostic section with no problems () (3)
found?
Follow the EPR
e Run the EPR pressure test in the fuel system service
3 diagnostic section Go to Step recommendati
Did the EPR pass the fuel pressure test (4) ons from the
specifications? fuel pressure
test chart.
Repair the
e Inspect the EPR electrical connector pins C018 circuit as
4 for damage, corrosion or contamination. necessar\./. Go to Step
Refer to wire (5)
Did you find a problem? harness repair
section.
5 e Replace or repair the EPRIs Go to Step
the replacement complete? (6) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
6 operating temperature System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC1171 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 1172-EPR Pressure Lower Than Expected (SPN 520260:FMI 1)
DTC 354 EPR Pressure Lower than expected (SPN 520260 FMI 1)

To CAN Termination Connector

DEPR
White | 1 CAN+ TERMINATING RESISTOR
ECM
P Blue / Pink
14 2 CAN +
204 Fused B+ Red /Tan 6 B+

81 Black 4 GROUND
15 Blue / White 5 CAN -

Pink / Dk Green 3 Power

|

To DEPR 5 Amp Fuse

Conditions for Setting the DTC

Low EPR delivery pressure

Check condition-Engine running or cranking

MIL-ON during active fault

Fault condition-EPR actual pressure less than 1.5 inches below commanded pressure
Adaptive disabled

Closed loop disabled

Circuit Description

The Electronic Pressure Regulator (EPR) monitors and controls the fuel flow to the mixer. This fault code triggers
when the actual pressure falls 1.5 inchs of water column below the commanded pressure. The fault indicates
that the device has reached its minimum operational limit, and the commanded pressure cannot be achieved,
likely due to insufficient delivery or supply pressure.

Diagnostic Aid

Monitor the “Gaseous Pressure Target” and “Gaseous Pressure Actual” in 4G Display to confirm if your actual
pressure is lower than target. If yes, determine if this is due to low fuel supply or pressure, a defective component
(i.e. closed lock off valve).

Improperly wired fuel lock off valves or valves that are not functioning could cause this code.

(3aseous pressure target 0.00 "H20

(aaseous pressure actual 0.00 "H20
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
Measure incoming fuel pressure into the EPR.
” Go to Step Go to Step
2 7-11"WC () 3)
Is the fuel pressure 7 to 11 inches of water column?
Inspect
Check fuel lock off electrical and mechanical to application
ensure it is allowing fuel to pass. Go to Step fuel supply
3 () pressure
Is the fuel lock off opening correctly and allowing and volume,
fuel to flow? correct as
needed.
Repair the
e Inspect the EPR electrical connector C018 for circuit as
4 damage, corrosion or contamination. necessary. Go to Step
Refer to wire (5)
Did you find a problem? harnesst repair
section.
5 e Replace or repair the EPR Go to Step
Is the replacement complete? (6) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
6 operating temperature System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC1172 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 1173-EPR Communication Lost (SPN 520260:FMI 31)

To CAN Termination Connector

DEPR

White 1
ECM
14 | Blue / Pink 2
| L= |
20A Fused B+ «—Red/Tan 6
81 | Black 4
|~ | L=
15 | Blue { White 5
| " | [
Pink / Dk Green 3

To DEPR 5 Amp Fuse

CAN+ TERMINATING RESISTOR

CAN +

GROUND

CAN -

Power

Conditions for Setting the DTC

EPR CAN communication

Check condition-Engine running or cranking
MIL-On during active fault

Fault condition-No packets received within 500 ms
Adaptive disabled

Circuit Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to
pass to the fuel mixer. This code will set in the event communication with the ECM is lost. The MIL

command is on.
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Step Action Value(s) Yes No
- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
Intermittent
e KeyON problem. Go
e DST (Diagnostic Scan Tool) connected in the to
system data mode Intermittent
2 | e ClearDTC1173 Go tzstep Problem
e Key OFF (3) section in
e Key ON, and attempt to start the engine the electrical
Does DTC1173 re-set? section of
this manual.
e Key OFF
e Disconnect EPR electrical connector C018
e KeyON
e Using a DVOM check for system power System Go to step Go to step
3 between EPR connector pin 7 and engine battery (7) (4)
ground voltage
(Be sure to activate relay control ON using the DST
function or check before ECM relay controltimes out)
Do you have power?
4 e  Check the 10A (F5) fusels Go to step Go to step
the fuse open? (5) (6)
5 e Replace the F5 fuse Go to step
Is the replacement complete? (17) -
Repair the
open .
e Using a DVOM check for system power at circuit Repair the
power relay terminal 3 between pPower
. . System relay
6 (Be sure to activate relay control ON using the DST battery power circuit as
function or check before ECM relay controltimes relay pin 3 :
voltage required
out) and EPR Go to ste
: p
Do you have power? pin7 (17)
Go to step
(17)
Repair the
open
ground
e Using a DVOM check for continuity betweenEPR clrcuit as
7 connector pin 6 and engine ground Go to step necessary.
o (8) Refer to
Do you have continuity? wiring re-
pairs in
engine
electrical
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Step Action VEIE ) Yes No
e KeyOFF Repair the
e Disconnect the EPR connector C018 open circuit as
, necessary.
e Disconnect the ECM connector CO01 Go to step s
8 Refer to wiring
e Using a DVOM check for continuity betweenEPR (9) repairs in
pin 5 and ECM pin 15 engine
Do you have continuity? electrical
Repair the
open circuit as
e Using a DVOM check for continuity betweenEPR Go to ste necessary.
9 pin 2 and ECM pin 14 (10) P Refer to wiring
Do you have continuity? repairs in
engine
electrical
Repair the
open circuit as
e Using a DVOM check for continuity betweenEPR Go to ste necessary.
10 pin 4 and ECM pin 81 (11) P Refer to wiring
Do you have continuity? repairs in
engine
electrical
Repair the
open circuit as
e Using a DVOM check for continuity betweenEPR necessary.
) Go to step L
11 pin 3 and B+ (12) Refer to wiring
Do you have continuity? repairs in
engine
electrical
Repair the
open circuit as
e Using a DVOM check for continuity betweenEPR necessary.
. Go to step L
12 pin 6 and B+ (13) Refer to wiring
Do you have continuity? repairs in
engine
electrical
Repair the
shorted to
e Disconnect DST from the DLC connector ground CAN
C014 circuit as
. . Go to step
13 e Using a DVOM check for continuity between necessary. (14)
engine ground and EPR pin 4 Refer to wiring
Do you have continuity? repairsin
engine
electrical
14 e Replace the EPR Go to step
Is the replacement complete? (15) -
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Step Action Value(s) Yes No
e Remove all test equipment and reconnectthe
DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds. Go to step
15 | e Startthe engine and operate the vehicle tofull (16) System OK
operating temperature
e Observe the MIL
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC1173 check for any stored
codes.
Does DTC1173 still re-set?
16 |° Replace the ECM Go to step
Is the replacement complete? (17) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
17 operating temperature System OK System
e Observe the MIL Check

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC1173 check for any stored
codes.

Does the engine operate normally with no stored
codes?
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DTC 1174-EPR Supply Voltage High (SPN 520260:FMI 3)

To CAN Termination Connector

DEPR
White 1 CAN+ TERMINATING RESISTOR
ECM
14 | Blue / Pink
CAN +
| 14 1 2|
Red / Tan
20A Fused B+ = 6 B+
L~
81 | Black
GROUND
[ 81 L4
15 | Blue / White
CAN -
| 15| | |
Pink / Dk Green 3 Power

To DEPR 5 Amp Fuse

Conditions for Setting the DTC

EPR supply voltage

Check condition-Engine running or cranking
MIL-ON during active fault

Fault condition-internal EPR supply voltage too high
Adaptive disabled

Closed loop disabled

Circuit Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to
pass to the fuel mixer. Pressure readings are sent over the CAN to the ECM and in return the ECM
sends back a control signal to the EPR to increase or decrease pressure for precise mixture control. This
code will set if the EPR internal supply voltage is too high.

Diagnostic Aid

This DTC indicates abnormal EPR internal voltages that are not measurable externally. Check the
system charging voltage to be sure this DTC and other over voltage DTCs are not present. Repair the
charging system if it is found to be out of specification for high charge voltage. In the event of multiple
code sets, always start the diagnostic repair with the lowest numerical value DTC first.
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Step Action Value(s) Yes No

- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
e DST connected and in the system data mode .
. . Repair the
2 e Engine running Go to Step charging
e Check the system battery voltage. (3) system
Is the charging voltage within specifications?
e Using a DVOM compare the system battery
voltage to the DST display. Go to Step Go to Step
3 . e 1 volt
Is the voltage reading within 1 volt between the (4) (5)
two of them?
4 e Replace the EPR Go to Step
Is the replacement complete? (6) -
5 e Replace the ECM Go to Step
Is the replacement complete? (6) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
6 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
o After operating the engine within the test
parameters of DTC1174 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1175-EPR Supply Voltage Low (SPN 520260:FMI 4)

To CAM Termination Connector

DEPR

White 1
ECM
14 | Blue / Pink 2
| L < |
20A Fused B+ <« Red/Tan 6
81 | Black 4
[ © | [
15 | Blue / White 5
| " | L~ |
Pink / Dk Green 3

To DEPR 5 Amp Fuse

CAN+ TERMINATING RESISTOR

CAN +

GROUND

CAM -

Paower

Conditions for Setting the DTC

EPR supply voltage

Check condition-Engine running or cranking
MIL-ON during active fault

Fault condition-EPR internal supply voltage low
Adaptive disabled

Circuit Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to

pass to the fuel mixer. Pressure readings are sent over the CAN to the ECM and in return the ECM

sends back a control signal to the EPR to increase or decrease pressure for precise mixture control. This
code will set if the internal EPR supply voltage is low. Adaptive is disabled and the MIL command is ON.

Diagnostic Aid

This DTC indicates abnormal EPR internal voltages that are not measurable externally. Check the
system charging voltage to be sure this DTC and other low voltage DTCs are not present. Repair the

charging system if it is found to be out of specification for low charge voltage. In the event of multiple

code sets, always start the diagnostic repair with the lowest numerical value DTC first.
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Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System - Go to OBD
1 Check? Go to Step System
(2) Check
Section
e DST connected and in the system data
mocfie . Go to Step Repair.the
2 e Engine running (3) charging
e Check the system battery voltage. system
Is the charging voltage within specifications?
e Key OFF
e Disconnect the EPR electrical connector
Cco18
e Using a DVOM check for power between theEPR
connector pin 7 and engine ground.
e KeyON
e Record the voltage reading. Go to Step Go to Step
3 (Be sure to activate relay control ON using the DST (6) (4)
function or check before ECM relay controltimes
out)
e Using a DVOM check the system battery power
at the battery terminals and record thevoltage
reading.
Are the recorded voltage readings within 1 volt ofeach
other?
e Inspect the EPR connector and F5 fuse Correct the
holder terminals for damage corrosion or problem as
contamination necessary.
Did you find a problem? See wiring
harness
repair in Go to Step
4 the )
electrical
section of
this
manual
e Check the power relay circuit. Check the Correct the
power relay connections for damage corrosion problem as
or contamination necessary.
Did you find a problem? See wiring
harness
5 schematic _
in the
electrical
section of
this
manual
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Step Action VEIE ) Yes No
* KeyOFF Repair the poor
e Disconnect the ECM connector CO01 EPR power
e Using a DVOM check the resistance reading ground circuit.
6 between EPR connector pin 6 and ECM Less than Go to Step See wiring
connector pin 69 and 81. 0.5 ohms (7) harness repair
(Do not forget to subtract any resistance value in the electrical
that may be present in your test cables) section of this
Is the resistance reading less than 0.5 ohms? manual
2 e Replace the EPR Go to Step
Is the replacement complete? (8) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
3 e Start the engine and operate the vehicle tofull Go to Step System OK
operating temperature (9)
e Observe the MIL
e Observe engine performance and drivability
o After operating the engine within the test
parameters of DTC1175 check for any stored
codes.
Does DTC 1175 still re-set?
9 e Replace the ECM Go to Step
Is the replacement complete? (10) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
10 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC1175 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1176-EPR Internal Actuator Fault (SPN 520260:FMI 12)

To CAM Termination Connector

DEPR
VWhite 1 CAN+ TERMINATING RESISTOR
ECM
14 | Blue / Pink
CAN +
[ 14] 2]
20A Fused B+ «—ned/Tan 6 B+
L~ |
81 | Black
GROUND
87 L4 ]
15 | Blue / White
CAN -
| '] > |
Pink / Dk Green 3 Power

To DEPR 5 Amp Fuse

Conditions for Setting the DTC

EPR internal actuator test

Check condition-Engine running or cranking
MIL-ON during active fault

Fault condition-Failed actuator

Adaptive disabled

Circuit Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to
pass to the fuel mixer. Pressure readings are sent over the CAN to the ECM and in return the ECM
sends back a control signal to the EPR to increase or decrease pressure for precise mixture control. This
code will set if the ECM detects an internal actuator fault with the EPR. In the event of multiple code
sets, always start the diagnostic repair with the lowest numerical value DTC first. In most instances the
EPR will need to be replaced in the event of this code set.
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Step Action Value(s) Yes No
- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
e DST connected and in the system data
5 mode. Go to Step Go to Step
e Check for any other current or active DTCs (3) (6)
Does the DST show any other codes set?
e Repair any other DTC.s set starting with the Go to Step
3 lowest DTC number first. (4) _
Have the other DTCs set been corrected?
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
4 e Start the engine and operate the vehicle tofull Go to Step System OK
operating temperature. (5)
e Observe the MIL.
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC1176 check for any stored
codes.
Does DTC 1176 still re-set?
e Replace the EPR Go to Step
5 -
Is the replacement complete? (6)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
6 operating temperature. System OK System
e Observe the MIL. Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC1176 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 1177-EPR Internal Circuitry Fault (SPN 520260:FMI 12)

To CAM Termination Connector
DEPR
White 1 CAN+ TERMINATING RESISTOR
ECM
14 | Blue / Pink
CAN +
|14 ] | 2 |
20A Fused B+ <« Red/Tan 6 B+
[
81 | Black
GROUND
81 4
15 | Blue { White
CAN -
|15 | ° |
Pink / Dk Green 3 Power
To DEPR 5 Amp Fuse

Conditions for Setting the DTC

EPR internal circuitry test

Check condition-Engine running or cranking
MIL-ON during active fault

Fault condition-

Adaptive disabled

Circuit Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to
pass to the fuel mixer. Pressure readings are sent over the CAN to the ECM and in return the ECM
sends back a control signal to the EPR to increase or decrease pressure for precise mixture control. This
code will set if the ECM detects an internal circuitry fault in the EPR. In the event of multiple code sets,
always start the diagnostic repair with the lowest numerical value DTC first. In most instances the EPR
will need to be replaced in the event of this code set.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e DST connected and in the system data
5 mode Go to Step Go to Step
e Check for any other current or active DTCs (3) (6)
Does the DST show any other codes set?
e Repair any other DTC.s set starting with the Go to Step
3 lowest DTC number first (4) _
Have the other DTCs set been corrected?
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
4 e Start the engine and operate the vehicle tofull Go to Step System OK
operating temperature (5)
e Observe the MIL
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC1177 check for any stored
codes.
Does DTC 1177 still re-set?
e Replace the EPR Go to Step
5 -
Is the replacement complete? (6)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
6 operating temperature System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC1177 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 1178-EPR Internal Communication Fault (SPN 520260:FMI 12)

To CAM Termination Connector

DEPR
Yihite 1 CAN+ TERMINATING RESISTOR
ECM
14 Blue / Pink
I CAN +
[ 14 ] 1 2 |
Red / Tan
20A Fused B+ = 6 B+
L~
87 Black
I GROUND
| 81 L 4]
15 | Blue / White
CAN -
| 19] =N
Pink / Dk Green 3

Power

To DEPR 5 Amp Fuse

Conditions for Setting the DTC

EPR internal communication test

Check condition-Engine running or cranking
MIL-ON during active fault

Fault condition-

Adaptive disabled

Circuit Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to
pass to the fuel mixer. Pressure readings are sent over the CAN to the ECM and in return the ECM
sends back a control signal to the EPR to increase or decrease pressure for precise mixture control. This
code will set if the ECM detects an internal communication error in the EPR. In the event of multiple
code sets, always start the diagnostic repair with the lowest numerical value DTC first. In most
instances the EPR will need to be replaced in the event of this code set.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e DST connected and in the system data
5 mode. Go to Step Go to Step
e Check for any other current or active DTCs (3) (6)
Does the DST show any other codes set?
e Repair any other DTC.s set starting with the Go to Step
3 lowest DTC number first. (4) _
Have the other DTCs set been corrected?
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
4 e Start the engine and operate the vehicle tofull Go to Step System OK
operating temperature. (5)
e Observe the MIL.
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC1178 check for any stored
codes.
Does DTC 1178 still re-set?
e Replace the EPR Go to Step
5 -
Is the replacement complete? (6)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
6 operating temperature. System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC1178 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 1330 - Intake Backfire Detected

Conditions for Setting the DTC

e Check Condition: Key On

e Fault Condition: Intake backfires >= 4 events
e MIL: ON

e Adaptive: Disabled during active fault

Fault description

The ECM detects IAT readings which may indicate an intake backfire. This may be caused by improper fuel-air
mixtures, worn ignition components, improper valve lash settings, engine timing and possibly bad sensors.

The DTC is set to trigger an event based off of any change in IAT* greater than 25 deg F/sec greater than 20ms.
Once an event is counted, it will be stored in a histogram visible on the “Service” page in 4G Display. The
diagnostic is set around these event counts within a timeframe.

This is a calculated IATdt which is a filtered signal. You cannot directly relate this to IAT or rIAT in a bplt for 1:1
visual if it will trigger.

Diagnostic Aids

Capture ALL fault code history in MASTER and SLAVE ECM’s

Download ALL fault code flight data recorders from MASTER and SLAVE ECM’s
Download ALL fault snapshot from MASTER and SLAVE ECM’s

Download Backfire Histogram from MASTER and SLAVE ECM'’s (located on Service page)
Inspect spark plugs for water ingress/corrosion from the top side (coil side)

Ignition coil wire harness inspection (closely looking at pin conditions)

Spark Plug Resistance Value? = 3.5 to 7 kOhm (Acceptable resistance value)

Verify Crank Position Sensor gap? --> Shim as needed

’M Series only

Below is a list of issues that may indicate a backfire event has occurred.

e Damaged or melted MAP sensor

e DTC 111 (IAT Higher than Expected 1)
e DTC 127 (IAT Higher than Expected 2)
e DTC 112 (IAT Voltage Low)
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DTC 1330 - Intake Backfire Detected

Intake backfire |ATdt limit
Intake backfire MAF limit
Intake backfire latch time

IATdt
|ATdt max key cycle)

Intake backfire detection mode

Intake backfire unlatch time

Intake Backfire Monitoring

Disabled ¥

deg Frsec
psia

ms

ms

deg Ffsec

A LI

deg Frsec

Intake Backfire Histogram (Lifetime)
MAP load (psia)

Speed (pm) ,W’W,W,WIW
[ oo oo oo
[l T T
[ ofo oo oo
[l O
[T oo oo o o0
[l O O

Intake Backfire Occumences

Total intake backfires (ifetime) 0 occumences

£E EDIS EC| Target Communications — m}
File Page Flash CommPort PlotLog Settings Help
Service Error opening ECom module in HandleConnect, (error code =
EControls < < 2s)
Not Connected ML REC -
I JNo [ | |"No N0 | L Loy
Hour Last Commit 0.000  HourHst 1] 0.000 Hour Het 2| 0.000

Intake Backfire Histogram (Recent)
MAP load (psia)

Speed (pm) W,W,W,WIW
[ oo Jo oo o
oo oo o o
[ oo Jo oo o
e O O T O
oo oo oo
T B

Intake Backfire Occumences

Total intake backfires frecent) 0 occumences

0000 hours

Press to select action... ¥

Cumulative time since reset

Intake backfire action request

Intake Backfire Events (Recent)
Time (hours) Occumences

o [ o
o [0
o [ o
o o
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DTC 1330 - Intake Backfire Detected

Step Action Value(s) Yes No
1 Did you perform the On-Board (OBD) System Go to Step Gcs) tioBD
Check? i (2) g; em
eck
When did the backfire occur (date, time, engine
hours)?
What conditions did the backfire occur in (engine
starting, load step, etc)
Was the backfire through the intake or exhaust?
>  |Did the backfire occur on the master or slave Go to Step
side of the engine (right or left)? (3)
Are any fault codes active or historic in the
master AND slave ECM?
Download all fault snapshots and flight data
recorder (“FDR”) and save for later.
Inspect for any obvious issues that may have
caused the event.
a. Fuel system
3 | b. Ignition system System OK Go to Step
c. Electrical (4)
d. Base Engine
e. Application
Ignition Coil Wire Harness Inspection
a. Inspect the coil harness to engine harness
connector as well as the ignition coil to harness
connector for incorrectly pinned circuits.
b. Inspect for connections that are not fully
seated.
c. Inspect for pushed back, loose, damaged, Go to Step
4 bent, or spread terminals. System OK (5)
d. Inspect for damage to the wiring.
e. Inspect for water ingress into the connectors.
f. Inspect for debris in the terminals or circuit.
g. Pay close attention to turbo boots for any signs
of oil leak, weep, or seep onto ignition harness
connectors.
Remove each ignition coil from the engine one at
atime.
a. Inspect and document coils that are not fully
seated or loose.
b. Inspect and document ignition coil boots that Go to Step
5 may have torn or fragmented off before or System OK (6)
during removal.
c. Inspect for water or coolant around the body of
the ignition coil.
d. Inspect for presence of dielectric grease.
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Step Action Value(s) Yes No
'I[?r(ra]r;ove each spark plug from engine one at a Replace spark
5 a. Inspect for contamination (oil, fuel, coolant, :Iugs a: 750 System OK Go to Step
other) ours if not @
b. Inspect spark plug condition using the guide alreladyd
below as a visual. replaced.
Measure resistance of spark plug.
a. Replace if the resistance is outside the 3.5-7 kOhm =
acceptable value. Acceptable Go to Step
7 | b. Measurement requires very firm contact with  |resistance System OK )
the probes and may require scratching the value
surface to get a valid measurement.
*M-Series Engine Only Crank sensor
8 Locate the crank sensor on bottom left-hand side [specification is Svstem OK Go to Step
of flywheel housing and perform a crank sensor 0.110” +/- y (9)
gap verification. 0.015
In cases where the engine is within 100 hours of
ve lash PM | ; Valve lash
avalve las , remove valve covers from MUST BE Go to Step
9 |engine and perform a valve clearance p d System OK (10)
inspection. Adjust as required and reassemble pertormedon
per instructions in the service manual. cold engine
Important - Reassemble the spark plugs,
ignition coils, and ignition coil boots on the
exact opposite cylinder which they were
removed. Meaning install cylinder 1 ignition
system parts onto cylinder 7 during the
reassembly procedure.
Install spark plugs.
a. Apply dielectric grease* to spark plug tip.
b. Replace spark plugs if any visual issues were Rlepla%eihspark Go to St
noted during the inspection. plugs It the 010 Step
10 _ _ spark plugs (11)
Apply dielectric grease* to spark plug boots. have 750
Install and torque ignition coils and boots. hours or more
of operation
Connect electrical connections to ignition coils.
a. Ensure the connections are tight and secured
properly.
Replace any damaged components found during
the evaluation.
*Use Permatex Dielectric grease #81150 or
equivalent
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Step Action

Value(s)

Yes

No

11

When you are ready to start the engine connect
the 4G Display software to the engine wire
harness diagnostic link connector.

Turn VSW (B+) on to the engine so the 4G
display connects to the engine ECM’s.

Load the DWELL plot file template into the 4G
display software.

Start a plot file recording.
Start Engine.

Monitor engine for any abnormal conditions, fault
codes, fuel pressure expected vs actual.

a. Specifically, monitor fuel trims on both the
primary and secondary side ECM’s to ensure
they are within acceptable limits.

b. ADTC will not likely set until +/- 35%, ideally
the fuel trims will be +/- 15%

Run the engine for 10 minutes while recording
the plot file data.

Save plot file data.
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DTC 1351 - Spark Plug or Coil Failure

Hamess
connector
on valve
cover

/ N A A BK Power Ground

,/ J
/ B E BK/ILG Analog Return

"
\ Y/BK Coil Driver #1

PK/
To 12V relayed power iaaice ECM

Conditions for setting the DTC

Key on, Engine on

Fault conditions: Ignition/spark drive circuitry (internal to the ECM) is overheating.
MIL: ON

Engine Shutdown

Fault Description

Coil driver #1 (correlates to DTC 1351) fires either the 1st cylinder in the firing order or the 1st cylinder in the
block order depending on the configuration of the 'Injector/Spark.

Diagnostic Numbering' scheme as set in calibration. Drivers 2-10 (correlating to DTCs 13521360) follow in-kind.

Diagnostic Aids:

e Check plug gap on the cylinder associated with the fault.

e Check for loose connections at the coil and spark plugs. Look for evidence of
charring or arcing around the spark plugs.

e Check coil resistance and verify that it is within specifications. Look for a short
internal to the coil.

e Ensure the use of high-quality coils without a history of internal arcing or other
failures.

¢ Verify that ambient conditions are not exceeding 85C on a continuous basis or
125C for short intervals. If so, verify that this fault stops occurring when ambient
temperatures are lower.

¢ Verify the dwell time set in the diagnostic calibration is not set too long and that
adaptive dwell is enabled.
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DTC 1511-Auxiliary Analog PU 1 High Voltage (SPN 701:FMI 3)

SAS ECU [OEM SUFPLIED)

Speed Fail (SPDF)

SPD

GCP
WVIC
PIN H Dk Blue ! Yellow 46 | AUX ANA PU1
PIN N Red / White 25 |SPEED +

Conditions for setting the DTC

Circuit Description

Voltage on Aux Analog PU1 is 5.0v or greater for longer than 1 second

Wiring issue between Vehicle Interface Connector 1 (VIC 1) and pin 46 at ECM
Wiring issue between VIC 1 and OEM supplied speed computer

MIL light on during fault

Power Derate 2 enabled

The AUX PU1 is pulled-up to 5 VDC inside the ECM therefore; if SPDF input becomes an open-circuit
into the ECU the input will remain at 5 VDC. The OEM supplied controller grounds the SPDF circuit

when the vehicle is stopped. As a result, the fault is configured in the ECU on an AUX PU1 High Voltage

state if voltage reached 5.0v for longer than 1 second. This informs the technician that the circuit is
open. The technician should verify the wiring is good from the OEM supplied speed computer to the
ECM module. If the wiring is ok, the problem is likely in the OEM system.
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Go to OBD
Did you perform the On-Board (OBD) System Check? Goto System
youp y ) - Step (2) Check
Section
Intermittent
roblem
e KeyON P
e DST (Diagnostic Scan Tool) connected Intermittent
4.9v or Goto section
On the Raw Volts page, check the value for
Greater Step (3)
Aux_ana_PU1 Check for
. bad wiri
Does the DST display 4.9v or greater? ad wiring
in the
circuit
Repairing
circuit issue
e Key off and battery disconnected between
e Provide a good ground circuit to pin Hat VIC 1 4.9v or Goto sucl)gg:i/led
Greater Step (4
Reconnect battery and turn the key on, does the P4) speed
page still indicate 4.9v or greater? computer
and PinH
atthe VIC1
e Key off and battery disconnected
S . . Refer to
e Remove ground circuit installed in step 3, reinstall L
. OEM Repair wire
OEM wiring -
for circuit
. L . 4.9v or diagnos issue
e Provide a good ground circuit to Pin 46 at the GCP .
Greater is of between
Connector speed VIC 1 and
control GCP pin 46
Reconnect battery and turn the key on, does the raw system
volts page still indicate 4.9v or greater?
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DTC 1552-Aux Digital 1 Low Voltage (SPN 707:FMI 041)
DTC 1552: AUX digital 1 low voltage (SPN 520222: FMI 04)

Customer Interface Connector

ECM

12 volt supply

. 42 . 1
Aux Dig 1 White ° Start In

Starter 5-Terminal O

Conditions for setting the DTC

e Engine RPM between 60 rpm and 220 rpm
e Voltage at Aux Dig 1 at the ECM (Pin 42) is less than 4 volts for greater than 1 second
e Check Condition- Engine cranking

Circuit Description

Aux Digital 1 is used to detect when the operator is cranking the engine by monitoring the key switch
“start” position voltage potential. When the operator attempts to start the engine a 12-volt signal is
sent through the customer interface connector “start in” terminal. The circuit carries the voltage to the
S-Terminal of the starter which will begin engine cranking. The circuit has a splice which also carries the
voltage to terminal 42 of the ECM “Aux Dig 1”. When B+ voltage is present at terminal 42 Aux Dig 1,
the ECM knows the engine is cranking. This fault code is used to detect a circuit malfunction in which
the engine is cranking and there is less than 4 volts at terminal 42 at the ECM.
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ster | acion | auets) | ves | o

. Go to OBD
Did you perform the On-Board(OBD) Goto Svstem Check
System Check? - Step (2) y )

Section
® Engine Cranking
® DST (Diagnostic Scan Tool) connected on ECM
the Raw Volts page
Pag Go to Defective,
<4 Volts
Step (3) Replace
ECM
Does AUX_DIG1_Raw Displayless than
4 volts?
® Engine Cranking
e Connect DVOM as instructed be-
low Repair Repair open
faulty circuitfrom
Back probe Aux Dig 1 White wireat terminal at starter
terminal 42 of the ECM header > 4 Volts pin 42 of | solenoid splice
connector and ground other DVOM the wire | to terminal 42
lead harness at the ECM
Aux dig 1 header
White wire connector

Do you get greater than 4 volts?
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DTC 1611-5VE 1/2 Simultaneous Out of Range (SPN 1079:FMI 31)

reeeem-_—————_————— 'I

' |

: ' 5Y Supply 1

! | 1

| Sensors, | —_—

: Actuators < I Analog Return 1 Ws=+5 WD
| |

! |

' |

| L ; 5V Supply 2

|

| FPP2 | 1

I Sensor I p—

: (ONLY) | ; Analog Return 2 Vs=+5 VDO
| I

|

| Sensors & |

|

| Actuators | ECM

Conditions for Setting the DTC

Powered sensors/ actuators and FPP2

Check Condition-Engine Running / stopped checked (user defined in calibration)
Fault Condition-5-volt reference voltage lower than 3.00 volts

MIL-On during active fault

Adaptive-Disabled during active fault

Possible Causes for Fault:

e This fault indicates that both power supply voltages are out-of-range as defined in the
calibration.

e In configurations where the crank and/or camshaft position sensors are powered hall-effect
sensors, the engine may stall due to loss of synchronization.

Circuit Description

5V_extl is a regulated 5 VDC output that supplies power to sensors and actuators. This power is
generally supplied, but is not limited to hall-effects, potentiometers, switches, and pressure
transducers. 5V_ext2 is a low-current 5 VDC power supply intended solely for powering a second
potentiometer used for electronic throttle control in configurations where high redundancy is
required. High accuracy of the power supplies are required in order to ensure proper signal scaling.
Both power supplies have a feedback voltage that is monitored by the ECM to determine if the output
is overloaded, shorted, or otherwise out of specification.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine Running Disconnect
e Run Mode ="Running" the FPP
2 e Verify that DTC is active ff:nrlstor:e Go t% Step
e Isthere a redundant FPP sensor connected wire
to the ECM? harness.
e Key Off- Engine off
e Disconnect all 5VDC powered sensor(s)/
3 actuator(s) from the wire harness. Go to Step Go to step
e Key On-Engine Off (4) (5)
e Run Mode="Stopped"
e Does the DST indicate DTC?
e Faulty Wire harness Go to Step
4 | e Faulty ECM (5) ]
e Faulty FPP sensor or FPP sensor wiring,
repIaZe sensor ° Go to OBD
5 e Faulty sensors/actuators System OK System
; Check
e Faulty wire harness
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DTC 1612-RTI 1 Loss (SPN 629:FMI 31)

ECM

Microprocessor

Ham

Flash

Conditions for Setting the DTC

Engine Control Module

Check Condition-Key on

Fault Condition-Internal microprocessor error

MIL-ON

Adaptive-Disabled for the remainder of the key-ON cycle

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed.
Several different things can happen within the microprocessor that will cause this fault. The ECM will
attempt to reset itself in the event this fault is set. The MIL command is on and will remain on until the
code is cleared using the DST.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e KeyON, Engine Running )
e DST (Diagnostic Scan Tool) connected in Intermittent
) System Data Mode Go to Step problem Goto
(3) Intermittent
e C(Clear system fault code section
Does DTC 1612 reset with the engine idling?
Repair the
circuit as
3 e Check ECM power and ground circuits Did Go to Step Re?eercsss\f\/ri:i.ng
the power and ground circuits check OK? (4) Repairs in
Engine
Electrical.
4 e Replace ECM Go to Step i
Is the replacement complete? (5)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
5 operating temperature System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-1612 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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DTC 1613-RTI 2 Loss (SPN 629:FMI 31)

ECM

Microprocessor

Ham

Flash

Conditions for Setting the DTC

Engine Control Module

Check Condition-Key on

Fault Condition-Internal microprocessor error

MIL-ON

Adaptive-Disabled for the remainder of the key-ON cycle

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed.
Several different things can happen within the microprocessor that will cause this fault. The ECM will
attempt to reset itself in the event this fault is set. The MIL command is on and will remain on until the
code is cleared using the DST.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e KeyON, Engine Running Intermittent
e DST (Diagnostic Scan Tool) connected in Go to Step problem Go
2 System Data Mode 3) to
e Clear system fault code Intermittent
Does DTC 1613 reset with the engine idling? section
Repair the
circuit as
necessary.
3 e Check ECM power and ground circuits Did Go to Step Refer to
the power and ground circuits check OK? (4) Wiring
Repairs in
Engine
Electrical.
e Replace ECM Go to Step
4 -
Is the replacement complete? (5)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
5 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
o After operating the engine within the test
parameters of DTC-1613 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1614-RTI 3 Loss (SPN 629:FMI 31)

ECM

Microprocessor

Ham

Flash

Conditions for Setting the DTC

Engine Control Module

Check Condition-Key on

Fault Condition-Internal microprocessor error

MIL-ON

Adaptive-Disabled for the remainder of the key-ON cycle

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed.
Several different things can happen within the microprocessor that will cause this fault. The ECM will
attempt to reset itself in the event this fault is set. The MIL command is on and will remain on until the
code is cleared using the DST.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e KeyON, Engine Running .
. . . Intermittent
e DST (Diagnostic Scan Tool) connected inSystem
) Data Mode Go to Step problem Goto
(3) Intermittent
e C(Clear system fault code section
Does DTC 1614 reset with the engine idling?
Repair the
circuit as
3 e Check ECM power and ground circuits Did Go to Step nec:;s\ilri\;inRgefer
the power and ground circuits check OK? (4) Repairs in
Engine
Electrical.
4 e Replace ECM Go to Step i
Is the replacement complete? (5)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
5 operating temperature System OK System
e Observe the MIL Check

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-1614 check for any stored
codes.

Does the engine operate normally with no stored
codes?
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DTC 1615-A/D Loss (SPN 629:FMI 31)

ECM

Microprocessor

Ham

Flash

Conditions for Setting the DTC

Engine Control Module

Check Condition-Key on

Fault Condition-Internal microprocessor error

MIL-ON

Adaptive-Disabled for the remainder of the key-ON cycle

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed.
Several different things can happen within the microprocessor that will cause this fault. The ECM will
attempt to reset itself in the event this fault is set. The MIL command is on and will remain on until the
code is cleared using the DST.
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Step Action Value(s) Yes No

Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine Running Intermittent
e DST (Diagnostic Scan Tool) connected inSystem Go to Step problem Go
2 Data Mode (3) to
e Clear system fault code Intermittent
Does DTC 1615 reset with the engine idling? section
Repair the
circuit as
necessary.
3 e Check ECM power and ground circuits Did Go to Step Refer to
the power and ground circuits check OK? (4) Wiring
Repairs in
Engine
Electrical.
e Replace ECM Go to Step
4 ,
Is the replacement complete? (5)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
5 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-1615 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1616-Invalid Interrupt (SPN 629:FMI 31)

ECM

Microprocessor

Ham

Flash

Conditions for Setting the DTC

Engine Control Module

Check Condition-Key on

Fault Condition-Internal microprocessor error

MIL-ON

Adaptive-Disabled for the remainder of the key-ON cycle

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed.
Several different things can happen within the microprocessor that will cause this fault. The ECM will
attempt to reset itself in the event this fault is set. The MIL command is on and will remain on until the
code is cleared using the DST.
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Step Action Value(s) Yes No

Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine Running Intermittent
e DST (Diagnostic Scan Tool) connected inSystem Go to Step problem Go
2 Data Mode (3) to
e Clear system fault code Intermittent
Does DTC 1616 reset with the engine idling? section
Repair the
circuit as
necessary.
3 e Check ECM power and ground circuits Did Go to Step Refer to
the power and ground circuits check OK? (4) Wiring
Repairs in
Engine
Electrical.
4 e Replace ECM Go to Step i
Is the replacement complete? (5)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
5 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-1616 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1625- J1939 Shutdown Request (SPN 1100:FMI 31)

CUSTOMER INTERFACE

GCP CONNECTOR
CAN + 48 i N |CAN +
CAN - 47 Blue/whte  |cAN - | !
OEM
WIRING

Conditions for Setting the DTC

e Fault signal from OEM device
e Check Condition-Engine running
MIL-ON

Circuit description
The OEM can connect to the J1939 circuit (CAN circuit) at the customer interface connector 2. The
terminals are N and P and continue through the engine wire harness into the ECM header connector.

The terminals at the ECM for J1939 are pins 14 and 15. This DTC will set if the OEM device hooked into
terminals N and P at the customer interface connector commands the engine to shut down.
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DTC 1626- CAN Tx Failure (SPN 639:FMI 12)

BLUPNK CAN1 (%)

CAN Device

BLLWWYHT CAN1 (=)

ECM

Conditions for Setting the DTC

CAN Tx

Check Condition-Engine running

Fault Condition-CAN Tx error 120 packets lost within 1 second
MIL-ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital de- vices
used throughout the fuel system. Information is sent over the CAN bus in digital information “packets”
that contain information for various control functions. This fault will set if the ECM detects 120 packets
lost within a one second time period. The MIL command is ON.
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Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Go to OBD
1 - System Check
Check? (2) .
Section
e Key ON, Engine Running Int tent
e DST (Diagnostic Scan Tool) connected in ntermitten
Go to Step problem Go to
2 System Data Mode )
(3) Intermittent
e C(Clear system fault Fode o section
Does DTC1626 reset with the engine idling?
Repair the
e Check that the ECM power connection C019is circuit as
clean, tight and in the proper location. Go to Ste necessary.
3 e Check that the ECM ground connection C010 () P Refer to Wiring
is clean, tight and in the proper location. Repairs in
Are the power and ground circuits OK? Engine
Electrical.
Repair the
shorted circuit
e Using a DVOM check for continuity between as necessary. Go to Ste
4 ECM pins 47 and 48 Refer to Wiring ) P
Do you have continuity between them? Repairs in
Engine
Electrical.
Repair the
shorted to
e Using a DVOM check for continuity to engine ground circuit
. as necessary. Go to Step
5 ground on pins 69 and 81 .
L . Refer to Wiring (6)
Do have continuity to engine ground? REDAIrS |
epairs in
Engine
Electrical.
Repair the
shorted to
e Using a DVOM check for continuity to battery ground circuit
. . as necessary. Go to Step
6 positive on pins 69 and 81 -
L Refer to Wiring (7)
Do have continuity them? ReDairs i
epairs in
Engine
Electrical.
e Replace the ECM Go to Step
7 (8) -

Is the replacement complete?
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Step Action

e Remove all test equipment except the DST.

e Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information fromthe
ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle tofull

8 operating temperature

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-1626 check for any stored
codes.

Does the engine operate normally with no stored

codes?

Value(s)

System OK

No

Go to OBD
System
Check
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DTC 1627-CAN Rx Failure (SPN 639:FMI 12)

BLU/PNK CAN1 (%)

CAN Device

BLUWYHT CAN1 ()

ECM

Conditions for Setting the DTC

CAN Rx

Check Condition-Engine running

Fault Condition-CAN Rx error 120 packets lost within 1 second
MIL-ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital de- vices

used throughout the fuel system. Information is sent over the CAN bus in digital information “packets”
that contain information for various control functions. This fault will set if the ECM detects 120 packets
lost within a one second time period. The MIL command is ON.
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Step Action Value(s) Yes No
- Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
e KeyON, Engine Running Intermittent
e DST (Diagnostic Scan Tool) connected in Go to Step problem Go
2 System Data Mode 3) to
e C(Clear system fault code Intermittent
Does DTC1627 reset with the engine idling? section
Repair the
e Check that the ECM power connection C019is circuit as
clean, tight and in the proper location. Go to St necessary.
o to Ste .
3 e Check that the ECM ground connection C010 (4) P Referto Wiring
is clean, tight and in the proper location. Re- pairs in
Are the power and ground circuits, OK? Engine
Electrical.
Repair the
shorted circuit
e Using a DVOM check for continuity between as necessary. Go to Ste
4 ECM pins 47 and 48 Refer to Wiring (5) P
Do you have continuity between them? Repairs in
Engine
Electrical.
Repair the
shorted to
d circuit
e Using a DVOM check for continuity to engine ground circul
. as necessary. Go to Step
5 ground on pin 48. o
o . Refer to Wiring (6)
Do have continuity to engine ground? L
Repairs in
Engine
Electrical.
Repair the
shorted to
e Using a DVOM check for continuity to battery ground circuit
L . as necessary. Go to Step
6 positive on pin 48. .
o Refer to Wiring (7)
Do have continuity between them? L
Repairs in
Engine
Electrical.
7 e Replace the ECM Go to Step _

Is the replacement complete?

(8)
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Step

Action
Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.
Using the DST clear DTC information fromthe
ECM.
Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature
Observe the MIL
Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-1627 check for any stored
codes.

Does the engine operate normally with no stored
codes?

Value(s)

System OK

No

Go to OBD
System
Check

327|Page




DTC 1628-CAN Address Conflict (SPN 639:FMI 13)

CAN1 (%)
BLUPNK 48

F

CAN Device

BLUYWHT CAN1 ()

ECM

Conditions for Setting the DTC

CAN Rx

Check Condition-Engine running

Fault Condition-5 or more address conflict errors
MIL-ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital de- vices
used throughout the fuel system. Information is sent over the CAN bus in digital information “packets”
that contain information for various control functions. Individual devices are assigned network
addresses. This fault will set if the ECM detects an address conflict, such as two devices with the same
address. This is usually not due to an infield failure and may be the results of “add on” CAN devices.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e KeyON, Engine Running .
. . . Intermittent
e DST (Diagnostic Scan Tool) connected inSystem GotoStep |problem Go to
2 Data Mode ;
(3) Intermittent
e C(Clear system fault code section
Does DTC1628 reset with the engine idling?
e KeyOFF Contact the
e Disconnect one CAN device Repgat step 3 CAN device
e (Clear DTC 1628 unt!l all CAN manufacturer
o L devices have "
3 e Key ON (start engine if possible if not been for additional
continue cranking for at least 3 seconds) di CAN address
isconnected . .
e Wait 5 seconds Does one ata time information
DTC 1628 re-set? Go to Step (4)
4 Has the CAN device been replaced, or address Go to Step
conflict resolved? (5) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
5 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
o After operating the engine within the test
parameters of DTC-1628 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 1644-MIL Control Ground Short (SPN 1213:FMI 4)

ECM
co12
MIL GRM/YEL
S por—2 R S S
+12 volts in start and run —
Ground

Conditions for setting the DTC

MIL

Check Condition-Key ON engine OFF

Fault Condition-ECM MIL output shorted to ground
MIL Command-ON

Circuit Description

The Spectrum Fuel system is equipped with OBD (On-Board Diagnostics). The system has a dash mounted MIL
(Malfunction Indicator Lamp). The MIL serves as notification of an emissions related problem. The MIL also has
the ability to flash DTC codes in what is referred to as the blink code mode. It will display DTCs that have been
stored due to a possible system malfunction. The following DTC charts in this manual will instruct the
technician to perform the OBD system check. This simply means to verify the operation of the MIL. The lamp
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 and engine OFF,
repair it as soon as possible. Once the engine is in start or run mode, the lamp should go off. If the lamp stays
on while the engine is in the start or run mode, a current diagnostic trouble code may be set or a problem may
exist with the MIL electrical wiring. The electrical schematic above shows the MIL power source supplied to
the lamp. The ECM completes the circuit to ground to turn the lamp ON. This fault will set if the ECM MIL
control is shorted to ground.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine Running
o DST (Diagnostic Scan Tool) connected in Intermittent
System Data Mode Go to Step problem Go
2 e Clear system fault code (3) to
e Key OFF Intermittent
e KeyON section
Does DTC 1644 reset?
o Key OFF | .
e Disconnect the ECM wire harness connector ::sg:z::zr:
3 C001 Go to Step to
e Using a DVOM check for continuity between (4) Intermittent
ECM connector pin 5 and engine ground section
Do you have continuity?
Repair the
Repair the MIL control
shorted to wire Sh(;)Lt to
o round be-
e Disconnect vehicle interface connector C012 ground circuit %cween the
) o between the .
4 e Using a DVOM check for continuity between ECM vehicle
ECM connector pin 5 and engine ground interface
o connector and
Do you have continuity? engine connector
ground. Then and vehicle
20 to step (6) chassis.
Then go tostep
(6)
5 e Replace the ECM Go to Step
Is the replacement complete? (7) -
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to Step
6 operating temperature System OK (5)

e Observe the MIL

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-1644 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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Step Action

e Remove all test equipment except the DST.

e Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information fromthe
ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle tofull

7 operating temperature

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-1644 check for any stored
codes.

Does the engine operate normally with no stored

codes?

Value(s)

System OK

No

Go to OBD
System check
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DTC 1645-MIL Control Ground Short To Power (SPN 1213:FMI 3)

ECM
co12
MIL GRMIYEL
= =G = 5 o
+12 volts in start and run _—
Ground

Conditions for setting the DTC

MIL check

Check Condition-Key ON engine OFF

Fault Condition-ECM MIL output shorted to voltage
MIL Command-ON

Circuit Description

The Spectrum Fuel system is equipped with OBD (On-Board Diagnostics). The system has a dash mounted MIL
(Malfunction Indicator Lamp). The MIL serves as notification of an emissions related problem. The MIL also has
the ability to flash DTC codes in what is referred to as the blink code mode. It will display DTCs that have been
stored due to a possible system malfunction. The following DTC charts in this manual will instruct the
technician to perform the OBD system check. This simply means to verify the operation of the MIL. The lamp
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 and engine OFF,
repair it as soon as possible. Once the engine is in start or run mode, the lamp should go off. If the lamp stays
on while the engine is in the start or run mode, a current diagnostic trouble code may be set or a problem may
exist with the MIL electrical wiring. The electrical schematic above shows the MIL power source supplied to
the lamp. The ECM completes the circuit to ground to turn the lamp ON. This fault will set if the ECM MIL
control is shorted to voltage.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine Running
e DST (Diagnostic Scan Tool) connected in System Intermittent
Data Mode problem Go
2 e Clear system fault code Go t(g)Step to
e Key OFF Intermittent
e KeyON section
Does DTC 1644 reset?
e Key OFF
e Disconnect the ECM wire harness connector Intermittent
Ccoo1 problem Go
. Go to Step
3 e Using a DVOM check for voltage betweenECM (4) tC{
connector pin 5 and engine ground Intermittent
e KeyON section
Do you have voltage?
Repair the Repair the MIL
shorted to control wire
e Disconnect vehicle interface connector C012 voltage circuit | short to voltage
. between the between the
4 e Usinga DVOM check for Yoltage betweenECM ECM vehicle interface
connector pin 5 and engine ground
connector and | connector and
Do you have voltage? engine vehicle chassis.
ground. Then Then go to
go to step (6) step (6)
5 e Replace the ECM Go to Step
Is the replacement complete? (7) B
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull
. Go to Step
6 operating temperature System OK

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-1645 check for any stored
codes.

Does the engine operate normally with no stored

codes?

(5)
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Step Action

e Remove all test equipment except the DST.

e Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information fromthe
ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle tofull

7 operating temperature

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test

parameters of DTC-1645 check for any stored

codes.

Does the engine operate normally with no stored

codes?

Value(s)

System OK

No

Go to OBD
System check
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DTC 1673-Calibration Configuration Error (SPN 1634:FMI 13)

ECM

Microprocessor

RAM

Conditions for setting the DTC

e Calibration configuration error
e Check Condition-Engine Running/ Stopped checked
e Fault Condition-Specific calibration variable checks do not return results.

Circuit Description

If the ECM is reprogrammed with an un-authorized calibration this fault will be set.
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DTC 1674-Hardware ID Failure (SPN 1634:FMI 2)

ECM

Microprocessor

RAM

Conditions for setting the DTC

e Engine Control Module - Hardware ID Failure
e Check Condition-Engine Running/ Stopped checked
e Fault Condition-MOT file is too old for ECM hardware revision level

Circuit Description

The ECM checks the MOT file against hardware ID tags that indicate the current ECM hardware revisions level.
If this fault sets, the ECM will reset itself and log the code.

337|Page



DTC 2111-Unable To Reach Lower TPS (SPN 51:FMI 7)

Electronic Throttle ECM
i PNKMWHT DBW +
10
Quioror
1 TAN/ORN 9 DBW -
TPsi[ = PPLAT BLU TPS 1 Signal
— T= 4 B 20 2
BLKAT GRN s
> 3 Sensor Ground
TPS2 l= 5 LT BLU/DK BLU 21 TPS 2 Signal
| LT GRN/RED Yol
/9/ 3 4 2 Yols
co17

Conditions for Setting the DTC

Throttle Position Sensor

Check Condition-Cranking or Running

Fault Condition-Actual throttle position is 20% greater than the throttle command
MIL-ON during active fault

Engine shutdown

Circuit Description

Dual throttle Position Sensors are used within the throttle that use variable resistors to determine
signal voltage based on throttle plate position. TPS 1 will read low voltage when closed and TPS 2 will
read high voltage when closed. The TPS 1 and TPS 2 percentages are calculated from these volt- ages.
Although the voltages are different, the calculated values for the throttle position percentages should
be very close to the same. The TPS values are used by the ECM to determine if the throttle is opening
as commanded. This fault will set if the actual throttle position is 20% greater than the throttle
command. During this active fault the MIL command is ON and the engine will shut down.
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Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System i Go to Step Go to OBD
1 Check? 2) System.Check
Section
e Key ON, Engine OFF
e DST (Diagnostic Scan Tool) connected inDBW Intermittent
) (Drive By Wire) test mode Go to Step problem
e Depress foot pedal until the throttle commandis (3) Go to Intermit-
between 63%-68% tent section
Is the TPS 1 voltage greater than 2.0 volts?
e Key OFF
e Disconnect electronic throttle connector
C0o17
3 e Probe TPS 1 signal pin 6 with a test light Go t(oG)Step Go t&)Step
connected to battery voltage
e KeyON
Does DST display TPS 1 voltage less than 0.2volts?
o Key OFF .
e Disconnect ECM wire harness connector Rgpalr the
001 circuit as
necessary.
4 ° KeyON Referto Wiring Go to Step
e Using a DVOM check for voltage between Repairs in ()
throttle connector TPS 1signal pin 6 and engine Engine
ground Electrical.
Do you have voltage?
5 e Replace ECM Go to Step i
Is the replacement complete? (13)
e Probe sensor ground circuit at ECM
6 connector C001 with a test light connected Go to Step Go to Step
tobattery voltage (9) (7)
Does the test light come on?
e Key OFF Repair the
e Disconnect ECM wire harness connector circuit as
C001 Go to Step necessary.
7 e Using a DVOM check for continuity between (8) ' Befer to '
throttle connector signal ground pin 2 and ECM Wiring Repairs
signal ground circuit pin 3 inEngine
Do you have continuity between them? Electrical.
3 e Replace ECM Go to Step i
Is the replacement complete? (13)
9 e Check throttle for foreign object in bore Go to Step Go to Step
Did you find a foreign object in the bore? (10) (11)
10 e Remove foreign objectls Go to Step i
the removal complete? (13)
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Step Action Value(s) Yes No
Repair the
e Inspect the throttle wire harness connector circuit as
terminals for damage, corrosion or necessary'. Go to Step
11 . Referto Wiring
contamination Repairs in (12)
Did you find the problem? .
Engine
Electrical.
12 e Replace throttle Go to Step i
Is the replacement complete? (13)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
13 operating temperature System OK System
e Observe the MIL Check

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-2111 check for any stored
codes.

Does the engine operate normally with no stored
codes?
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DTC 2112-Unable To Reach Higher TPS (SPN 51:FMI 7)

Electronic Throttle ECM
PNKMWHT DBW +
10
TANMORN 9 DBW -
TPS1 PPLAT BLU TPS 1 Signal
20
BLKAT GRN 3 Sensor Ground

TPS2

LT BLU/DK BLU

TPS 2 Signal

LT GRN/RED

5 Volts

Conditions for Setting the DTC

Throttle Position Sensor
Check Condition-Cranking or Running

Fault Condition-Actual throttle position is 20% less than the throttle command
MIL-ON during active fault
Engine shutdown

Circuit Description

Dual throttle Position Sensors are used within the throttle that use variable resistors to determine
signal voltage based on throttle plate position. TPS 1 will read low voltage when closed and TPS 2 will
read high voltage when closed. The TPS 1 and TPS 2 percentages are calculated from these voltages.
Although the voltages are different, the calculated values for the throttle position percent- ages should
be very close to the same. The TPS values are used by the ECM to determine if the throttle is opening
as commanded. This fault will set if the actual throttle position is 20% less than the throttle command.

The MIL command is ON and the engine will shut down.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine OFF )
e DST (Diagnostic Scan Tool) connected inDBW Interrrblllttent
) (Drive By Wire) test mode Go to Step prgo fc:n
e Depress foot pedal until the throttle commandis (3) Intermit-
63%-68% tent section
Is the TPS voltage less than 2.0 volts?
e Key OFF
e Disconnect electronic throttle connector
co17 . L . . Go to Step Go to Step
3 e Probe TPS 1 signal circuit pin 6 with test light (4) 8)
connected to battery voltage
e KeyON
Is TPS voltage 4.0 volts or greater?
4 o Check throttle bore for foreign object Go to Step Go to Step
Did you find a problem? (5) (6)
5 e Remove the foreign object Go to Step i
Has the object been removed? (11)
Repair the
e Check the electronic throttle connector circuit as
terminals for damage corrosion or necessary‘. Go to Step
6 o Referto Wiring
contamination Repairs in (7)
Did you find a problem? .
Engine
Electrical.
2 e Replace throttle Go to Step -
Is the replacement complete? (11)
o KeyOFF R(?pai.r the
e Disconnect ECM wire harness connector clrcuit as
necessary.
€001 Go to Step Refer to
8 e Using a DVOM check for continuity between (9) Wiring
throttle connector TPS 1 signal pin 6 and ECM Repairs in
TPS 1 signal pin 20 Engine
Do you have continuity between them? Electrical.
Repair the Go to Step
shorted to (10)
e Using a DVOM check for continuity between ground circuit
9 throttle connector TPS 1 signal pin 6 and engine as necessary.
ground Refer to
Do you have continuity between them? Wiring Repairs
in Engine
Electrical.
10 e Replace ECM Go to Step -
Is the replacement complete? (11)
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Step

11

Action

e Remove all test equipment except the DST.

e Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information fromthe
ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle tofull
operating temperature

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-2112 check for any stored
codes.

Does the engine operate normally with no stored

codes?

Value(s)

System OK

No

Go to OBD
System
Check
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DTC 2121-FFP 1 Lower Than FPP 2 (SPN 91:FMI 18)

5 volts

FPP 1 Signal

Sensor Ground

5 volts

FPP 2 Signal

............................................... 0012
M LT GRN/RED 19
FPP 1 < K DK BLU/ORN 9
BLK/LT GRN
L 20
LT GRN/PPL
S 49
P PPL/YEL 10
FPP2 (+ J
R LT GRN/BLK 50

Sensor Ground

ECM

Conditions for Setting the DTC

Foot pedal position sensor 1 and 2

Check Condition-Key ON

Fault Condition-FPP1 sensor higher than FPP 2
MIL-ON

Force idle

Low rev limit

Circuit Description

The foot pedal position sensor uses variable resistors to determine signal voltage based on foot pedal
position. Although the voltage outputs are different, the calculated throttle position values should be
very close to the same. This fault will set if FPP 1 is 20% or greater than the FPP 2. The MIL command is

ON. Forced idle and low rev limit are in effect during this fault limiting full power output.

Diagnostic Aid

FPP sensors are OEM specific and vary in configuration. The exact wire color and pin numbers for the
FPP must be verified in the OEM chassis wiring schematic. The FPP sensor used in this system provides
two sensors in one packaged assembly. FPP1 and FPP 2 are not serviceable individually, and in the

event of a failure the complete FPP assembly must be replaced.
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Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System Go to Step Go to OBD
1 - System Check
Check? (2) .
Section
e DST (Diagnostic Scan Tool) connected andin
the system data mode
e C(Clear DTC2126
2 e Start and run the engine to full operating Go to Step Go to Step
temperature (4) (3)
e Depress the foot pedal from idle to the wide
open position several times
Does DTC 2121 re-set?
* KeyOFF Intermittent
e Slowly depress the foot pedal from idle to the
. i, . . problem Go
3 wide-open position while observing the FPP1and Go to Step to
FPP 2 calculated percentage positions (4) Intermittent
Does the DST display a 20% or more difference section
between FPP1 and FPP2 calculated positions?
e Disconnect FPP sensor connector
2 |7 commector o Cora sgnal pn K and Sl supply | SreGterthan | Gotostep | Gotosiep
onnect gnatp PPY 1 0.200 volts (5) (7)
pin M pin 3
Does the DST show FPP 1 voltage above 0.200volts?
Repair the
e Inspect the FPP and vehicle interface CIFFUIt as
. required. See
connectors for damage corrosion or . Go to Step
5 . wiring
contamination h (6)
Did you find a problem? arngss
repair
section
6 e Replace the FPP sensor Is Go to Step
the replacement complete? (12)
Repair the
¢ KeyOFF op.en 5'»[-V0It
e Disconnect ECM connector C001 Go to Ste reCIuricrl;Id aSsee
7 e Using a DVOM check for continuity between (8) P qwirin.
C017 pin 3 and ECM 5-volt pin 19 &
- harness
Do you have continuity? .
repair
section
Repair the
open signal
e Using a DVOM check for continuity between Go to Ste reCIuricrl:; aSSee
8 C012 signal pin K and ECM signal pin 9. P q .
o (9) wiring
Do you have continuity?
harness
repair
section
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Step Action Value(s) Yes No
Repair the
signal shorted
e Using a DVOM check for continuity between to ground
. . . L Go to Step
9 ECM connector signal pin 9 and engine ground circuit as (10)
Do you have continuity? required. See
wiring harness
repair section
Repair the
circuit as
e Inspect FPP connector and ECM connectorpins required. See
. L. . Go to Step
10 for damage corrosion or contamination wiring (11)
Did you find a problem? harness
repair
section
11 e Replace ECM Go to Step i
Is the replacement complete? (12)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Goto OBD
12 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-2121 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 2122-FPP 1 High Voltage (SPN 91:FMI 3)

FPP 1 Co12
5 volts
* v [LTLGRNRED | g
< * K [DKBLUORN | g Signal
* L |[BLKLTGRN | Sensor Ground

*Check OEM chassis
wiring diagram for ECM
specific pin numbers

and wire colors

Conditions for Setting the DTC

Foot Pedal Position

Check Condition-Key On

Fault Condition-FPP1 sensor voltage exceeds 4.800 volts
MIL-On during active fault

Low rev limit

Forced idle

Circuit Description

The Foot Pedal Position sensor uses a variable resistor to determine signal voltage based on pedal
position. This fault will set if the FPP 1 voltage exceeds 4.800 volts for longer than 0.5 seconds. If the
voltage exceeds 4.800 volts the FPP is considered to be out of specification. The MIL command is ON.
Forced idle will be in effect during this code set limiting full power output.

Diagnostic Aid

FPP sensors are OEM specific and vary in configuration. The exact wire color and pin numbers for the
FPP connection must be verified in the OEM chassis wiring schematic. The FPP sensor used in this
system provides two sensors in one packaged assembly. FPP1 and FPP 2 are not serviceable
individually, and in the event of a failure the complete foot pedal sensor assembly must be re- placed.

347|Page



Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine OFF
, . gia(a(a)gdzostlc Scan Tool) connected inSystem Greater than Go to Step Go to Step
_ 4.800 volts (3) (3)
Does the DST display FPP voltage of 4.800 voltsor
greater with the foot pedal in the idle position?
Intermittent
e Slowly increase FPP while observing FPP 1 problem Go
Go to step
3 voltage () to
Does DST FPP voltage ever exceed 4.800volts? Intermittent
section
e Disconnect the FPP sensor connector Does 0.200 volts Go to step Goto step
4 the DST now show FPP 1 voltage below
or less (5) (6)
0.200 volts?
5 e Replace FPP sensor Go to step i
Is the replacement complete? (10)
e Key OFF
e Disconnect ECM connector C001 .
. . Repair the
e Disconnect vehicle interface connector C012 Go to step open ground
6 Using a DVOM check continuity between (7) circuit as
connector C012 pin L and ECM sensor ground required
pin 20
Do you have continuity?
e KeyON Repair the
7 e Using a DVOM check for voltage between the No voltage signal shorted Go to step
FPP connector pin K and engine ground to voltage (8)
Do you have voltage? circuit
Repair the
e Inspect ECM and FPP connectors for damage circuit as Goto step
8 corrosion or contamination required. See (9)
Did you find a problem? wire harness
repair section
9 e Replace ECM Go to step i
Is the replacement complete? (10)
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Step

10

Action

e Remove all test equipment except the DST.

e Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information fromthe
ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle tofull
operating temperature

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-2122 check for any stored
codes.

Does the engine operate normally with no stored

codes?

Value(s)

System OK

No

Go to OBD
System
Check
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DTC 2123-FPP 1 Low Voltage (SPN 91:FMI 4)

FPP 1

A

Co012
5 volts
M LT GRN/RED | 4q
K DK BLU/ORN 9 Signal
BLK/LT GRN
L 20 Sensor Ground

*Check OEM chassis
wiring diagram for
specific pin numbers
and wire colors

ECM

Conditions for Setting the DTC

Foot Pedal Position

Low rev limit
Force idle

Circuit Description

Check Condition-Key On
Fault Condition-FPP sensor voltage less than 0.200
MIL-On during active

The Foot Pedal Position sensor uses a variable resistor to determine signal voltage based on pedal
position. This fault will set if the FPP 1 voltage is less than 0.200 volts at any operating condition while
the key is on. If the voltage drops below 0.200 volts the FPP is considered to be out of specification.
The MIL command is ON. Forced idle will be in effect during this code set limiting full power output.

Diagnostic Aid

FPP sensors are OEM specific and vary in configuration. The exact wire color and pin numbers for the
FPP connection must be verified in the OEM chassis wiring schematic. The FPP sensor used in this
system provides two sensors in one packaged assembly. FPP1 and FPP 2 are not serviceable
individually, and in the event of a failure the complete foot pedal sensor assembly must be replaced.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine OFF
e DST (Diagnostic Scan Tool) connected inSystem 0.200 volts Go to Step Go to Step
2 Data Mode
) or less (3) (3)
Does the DST display FPP 1 voltage of 0.200volts
or less with the foot pedal in the idle position?
e Slowly increase FPP while observing theFPP Intermittent
problem Go
3 1 voltage Go to step ¢
Does the DST ever display FPP voltage below (4) °
Intermittent
0.200 volts? X
section
e Disconnect the FPP sensor connector
4 * J:m[:: tth Fonsle;ssor pllns.at'\’;lhe I;PP. 1 ccl)nr\e;:(tor Greater than Go to step Go to step
that lead to volt pin M and signal pin 0.200 volts (5) (7)
Does the DST now show FPP 1 voltage above
0.200 volts?
Repair the
circuit as
e Inspect FPP 1 and C012 connectors for dam-age required. Go to ste
5 corrosion or contamination See wiring (6) P
Did you find a problem? harness
repair
section
6 e Replace FPP 1 sensor Go to step i
Is the replacement complete? (12)
e Key OFF Repair the
e Disconnect ECM connector C001 open circuit
7 e Using a DVOM check for continuity between Go to step as required.
ECM 5-volt pin 19 and FPP connector pin that (8) See wiring
leads to C012 pin M harness re-
Do you have continuity? pair section
Repair the
e Using a DVOM check for continuity between :Efen CL::::(;t
3 ECM signal pin 9 and FPP connector pin thatleads Go to step See (\:INirin )
to €012 pin K 9) &
- harness
Do you have continuity? .
repair
section

351|Page




Step Action VEIE ) Yes No
Repair the
¢ KeyON signal shorted
X o to ground
9 e Using a DVOM check for continuity between circuit as Go to step
ECM connect?r silgnal pin 9 and engine ground required. See (10)
Do you have continuity? wiring harness
repair section
Repair the
e Inspect FPP1, C012 and ECM connectors for circuit as re-
. N . Go to step
10 damage corrosion or contamination quired. See (11)
Did you find a problem? wiring harness
repair section
11 | ® Replace ECM Go to step i
Is the replacement complete? 12
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Goto OBD
12 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
o After operating the engine within the test
parameters of DTC-2123 check for any stored
codes.
Does the engine operate normally with no stored
codes?
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DTC 2126-FPP 1 Higher Than FPP 2 (SPN 91:FMI 16)

-

T GRN/RED

19

K BLU/ORN

LK/LT GRN

I

T GRN/PPL

)8

M
Y
N
A

PPL/YEL

-

LT GRN/BLK

5 volts

FPP 1 Signal

Sensor Ground

5 volts

FPP 2 Signal

5(

Sensor Ground

ECM

Conditions for Setting the DTC

Foot pedal position sensor 1 and 2
Check Condition-Key ON

MIL-ON
Force idle
Low rev limit

Circuit Description

The foot pedal position sensor uses variable resistors to determine signal voltage based on foot pedal
position. Although the voltage outputs are different, the calculated throttle position values should be
very close to the same. This fault will set if FPP 1 is 20% or more higher that FPP 2. The MIL command is

Fault Condition-FPP 1 20% higher than FPP 2

ON. Forced idle and low rev limit are in effect during this fault limiting full power output.

Diagnostic Aid

FPP sensors are OEM specific and vary in configuration. The exact wire color and pin numbers for the
FPP must be verified in the OEM chassis wiring schematic. The FPP sensor used in this system provides
two sensors in one packaged assembly. FPP1 and FPP 2 are not serviceable individually, and in the

event of a failure the complete FPP assembly must be replaced.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e DST (Diagnostic Scan Tool) connected inSystem
Data Mode
e C(Clear DTC 2126
2 e Start the engine and run to full operating Go to Step Go to Step
temperature. (4) (3)
e Depressthe foot pedal from idle to wide open
throttle several times.
Does DTC 2126 re-set?
e Key OFF .
) Intermittent
e Slowly depress the foot pedal from idle to the problem Go
3 wide-open position while observing the FPP1and Go to Step to
- 4
FPP 2 calcu‘lated percentage p05|t!ons (4) Intermittent
Does the DST display a 20% or more difference section
between FPP1 and FPP2 calculated positions?
e Disconnect FPP sensor connector Below 0.200 Go to Step Go to Step
4 Does the DST now show FPP 1 voltage below
volts (5) (6)
0.200 volts?
5 e Replace the FPP sensor Is Go to Step i
the replacement complete? (10)
e Key OFF
e Disconnect ECM connector C001 .
D hicle i ] 012 Repair the
. isconnect vehicle interface connector Go to Step open ground
6 e Using a DVOM check continuity between the (7) circuit as re-
interface connector pin L and ECM sensor quired
ground pin 20
Do you have continuity?
e KeyON
e Using a DVOM check for voltage between the .
) Repair the
FPP connector that leads to the vehicle . Go to Step
7 ) A ) ] No voltage signal shorted
interface connector signal pin K and engine (8)
to voltage
ground
Do you have voltage?
Repair the
e Inspect ECM and FPP connectors for damage circuit as re-
. N . Go to Step
8 corrosion or contamination quired. See 9)
Did you find a problem? wire harness
repair section
9 e Replace ECM Go to Step i
Is the replacement complete? (10)
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Step

10

Action
Remove all test equipment except the DST.
Connect any disconnected components,
fuses, etc.
Using the DST clear DTC information fromthe
ECM.
Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
operating temperature
Observe the MIL
Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-2126 check for any stored
codes.

Does the engine operate normally with no stored
codes?

Value(s)

System OK

No

Go to OBD
System
Check

355|Page




DTC 2127-FPP 2 Low Voltage (SPN 29:FMI 4)

FPP 2

A

C012
S LT GRN/PPL 49 5 volts
J PPL/YEL 10 FPP 2 Signal
LT GRN/BLK
R 50 Sensor Ground

*Check OEM chassis
wiring diagram for
specific pin numbers
and wire colors

ECM

Conditions for Setting the DTC

Foot Pedal Position

MIL-On
Low Rev Limit
Force Idle

Circuit Description

The Foot Pedal Position sensor uses a variable resistor to determine signal voltage based on pe- dal
position. This fault will set if the FPP 2 voltage is less than 0.200 volts at any operating condition while
the key is on. If the voltage drops below 0.400 volts the FPP is considered to be out of specification.
The MIL command is ON. Low rev limit and forced idle will be effect during this fault limiting power

output.

Diagnostic Aid

FPP sensors are OEM specific and vary in configuration. The exact wire color and pin numbers for the
FPP must be verified in the OEM chassis wiring schematic. The FPP sensor used in this system provides
two sensors in one packaged assembly. FPP1 and FPP 2 are not serviceable individually, and in the

Check Condition-Key On
Fault Condition-FPP sensor voltage less than 0.400

event of a failure the complete FPP assembly must be replaced.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e Key ON, Engine OFF
, . BSI (ll\D/Ilagdnostlc Scan Tool) connected inSystem Less than Go to Step Go to Step
ata Wi e. 0.400 volts (3) (3)
Does the DST display FPP 2 voltage of less than
0.400 volts with the foot pedal in the idle position?
e Slowly increase the FPP while observing theFPP Intermittent
problem Go
3 2 voltage Go to step ¢
Does the DST ever display FPP voltage below (4) °
Intermittent
0.400 volts? ;
section
e Disconnect the FPP sensor connector
. ° :ur'r(;p ;checgllnzs f.romlth.e IJ:PP ;esnsorltconnelctor tgat Greater than Go to step Go to step
eads to signal pin J and 5-volt supply pin 0.400 volts (5) (7)
Does the DST now show FPP 1 voltage above
0.400 volts?
Repair the
circuit as
e Inspect the FPP and C012 connectors for required. See Go to ste
5 damage corrosion or contamination wiring (6) P
Did you find a problem? harness
repair
section
6 |° Replace FPP sensor Go to step i
Is the replacement complete? (12)
o KeyOFF Repair theI
e Disconnect ECM connector CO01 op.en S.-VO t
. L circuit as
e Disconnect the vehicle interface connector .
Go to step required. See
7 Co12 .
(8) wiring
e Using a DVOM check for continuity between harness
C012 pin S and ECM 5-volt pin 49 repair
Do you have continuity? section
Repair the
open signal
e Using a DVOM check for continuity between Go to ste reCIL:icrl:(; aSSee
8 C012 signal pin J and ECM signal pin 10 (9) P qwirin.
Do you have continuity? harnefs
repair
section
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Step Action Value(s) Yes No
Repair the
signal shorted
e Using a DVOM check for continuity between to ground
. . . L Go to step
9 ECM connector signal pin 10 and engine ground circuit as (10)
Do you have continuity? required. See
wiring harness
repair section
Repair the
e Inspect FPP connector C012 and ECM Clrf:u't as
) . required. See
10 connect_or pins for damage corrosion or wiring Go to step
. contailmlnatlon harness (12)
Did you find a problem? A
repair
section
11 | Replace ECM Go to step i
Is the replacement complete? 12
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
12 operating temperature System OK System
e Observe the MIL Check
e Observe engine performance and drivability
e After operating the engine within the test
parameters of DTC-2127 check for any stored
codes.
Does the engine operate normally with no stored
codes?

358|Page




DTC 2128-FPP 2 High Voltage (SPN 29:FMI 3)

FPP 2

A

Cc012
S LT GRN/PPL | 4q 5 volts
J PPL/YEL 10 FPP 2 Signal
LT GRN/BLK
R 50 Sensor Ground

*Check OEM chassis
wiring diagram for
specific pin numbers
and wire colors

ECM

Conditions for Setting the DTC

MIL-On
Forced idle

Circuit Description

The Foot Pedal Position sensor uses a variable resistor to determine signal voltage based on foot pedal
position. This fault will set if the FPP 2 voltage exceeds 4.800 volts at any operating condition while the
key is on. If the voltage exceeds 4.800 volts the FPP is considered to be out of specification. The MIL
command is ON. Forced idle and low rev limit will be in effect limiting power output during this fault.

Diagnostic Aid

FPP sensors are OEM specific and vary in configuration. The exact wire color and pin numbers for the
FPP must be verified in the OEM chassis wiring schematic. The FPP sensor used in this system provides
two sensors in one packaged assembly. FPP1 and FPP 2 are not serviceable individually, and in the

Foot pedal position sensor 2
Check Condition-Key On
Fault Condition-FPP2 sensor voltage exceeds 4.800 volts

Low rev limit

event of a failure the complete FPP assembly must be replaced.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System Go to Step System
Check? (2) Check
Section
e Key ON, Engine OFF
e DST (Diagnostic Scan Tool) connected inSystem 4.800 volts or Go to Step Go to Step
2 Data Mode
_ greater (3) (3)
Does the DST display FPP voltage of 4.800 voltsor
greater with the foot pedal in the idle position?
Intermittent
e Slowly increase FPP while observing FPP 2 problem Go
Go to step
3 voltage () to
Does DST FPP voltage ever exceed 4.800volts? Intermittent
section
e Disconnect the FPP sensor connector Does Below 0.200 Go to step Go to step
4 the DST now show FPP 2 voltage below
volts (5) (6)
0.200 volts?
5 e Replace FPP sensor Go to step i
Is the replacement complete? (10)
o Key OFF
e Disconnect ECM connector C001 .
) o Repair the
e Disconnect vehicle interface connector C012
Go to step open ground
6 e Using a DVOM check continuity between (7) circuit as
connector C012 pin R and ECM sensor required
ground pin 50
Do you have continuity?
e KeyON Repair the
7 e Using a DVOM check for voltage between the No voltage signal shorted Go to step
FPP connector pinJ and engine ground to voltage (8)
Do you have voltage? circuit
Repair the
e Inspect ECM and FPP connectors and pinsfor circuit as Go to ste
8 damage corrosion or contamination required. See (9) P
Did you find a problem? wire harness
repair section
9 e Replace ECM Go to step i
Is the replacement complete? (10)
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Step

10

Action

e Remove all test equipment except the DST.

e Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information fromthe
ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle tofull
operating temperature

e Observe the MIL

e Observe engine performance and drivability

o After operating the engine within the test
parameters of DTC-2128 check for any stored
codes.

Does the engine operate normally with no stored

codes?

Value(s)

System OK

No

Go to OBD
System
Check
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DTC 2135-TPS1/2 Simultaneous Voltages Out of Range (SPN 51:FMI 31)

Electronic Throttle ECM
4 PNKMWHT DBW +
10
] TANMORN 9 DBwW -
TPSH PPLAT BLU TPS 1 Signal
e 6 20 2
T 5 BLKAT GRN 3 Sensor Ground
P2 l LT BLU/DK BLU TPS 2 I
TPS » 5 21 Signa
/ 3 LT GRN/RED 4 5 Yolts
cot7

Conditions for Setting the DTC

Throttle Position Sensor 1 & 2

Check Condition-Key ON

Fault Condition-TPS 1 20% higher than TPS2
MIL-ON for remainder of key on cycle
Engine shutdown

Circuit Description

Dual throttle Position Sensors are used within the throttle that use variable resistors to determine
signal voltage based on throttle plate position. TPS 1 will read lower voltage when closed and TPS 2 will
read higher voltage when closed. The TPS 1 and TPS 2 percentages are calculated from these voltages.
Although the voltages are different, the calculated values for the throttle position percentages should
be very close to the same. The TPS values are used by the ECM to determine if the throttle is opening
as commanded. The TPS is not serviceable and in the event of a failure the electronic throttle assembly
must be replaced. This fault will set if TPS 1 is 20% (or more) higher than TPS 2. At this point the
throttle is considered to be out of specification, or there is a problem with the TPS signal circuit. The
MIL command is ON and the engine will shut down.
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Step Action Value(s) Yes No
Did you perform the On-Board (OBD) System i Go to Step Go to OBD
1 System Check
Check? (2) .
Section
e Key ON, Engine OFF .
. . . Intermittent
e DST (Diagnostic Scan Tool) connected inSystem
Go to Step problem
2 Data Mode .
. . (3) Go to Intermit-
Does the DST display more than a 20% difference .
tent section
between TPS 1 and TPS 27?
e Key OFF
e Disconnect electronic throttle connector
C0o17
Go to Step Go to Step
3 e KeyON (5) (a)
e Change DST mode to DBW (drive by wire)test
mode
Is the voltage for TPS 1 less than 0.1 volts?
e Key OFF Repair.the. TPS
e Disconnect ECM wiring harness connector 1 circuit
shorted to
Ccoo1 "
e KeyON voftage as Go to Step
4 X necessary.
e Using a DVOM check for voltage between Refer to (9)
ECM connector TPS 1 signal pin 5 and engine Wiring Repairs
ground inEngine
Do you have voltage? Electrical.
. Jl.Jmp TPS 1 signal pin 6 to the 5-volt reference Go to Step Go to Step
5 pin 3 at connector C017 (6) (8)
Does DST display TPS 1 voltage over 4.900volts?
Repair the
circuit as
e Inspect wire terminals at throttle connector necessary.
. L . Go to Step
6 for damage corrosion or contamination Referto Wiring
o (7)
Any problems found? Repairs in
Engine
Electrical.
7 e Replace the electronic Throttlels Go to Step i
the replacement complete? (12)
e Key OFF Repair the open
e Disconnect ECM wire harness connector circuit as
COF)l o Go to Step necessary.
8 | e Using a DVOM check for continuity between (9) Refer to
throttle connector TPS 1 signal pin 6 and ECM Wiring Repairs
connector TPS 1 signal pin 5 inEngine
Electrical.

Do you have continuity between them?
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Step Action Value(s) Yes No
Repair the open
circuit as
e Using a DVOM check for continuity between
. . necessary.
throttle connector signal ground pin 2 and ECM Go to Step .
9 . . Refer to Wiring
connector signal ground pin 3 (10) .
- Repairs in
Do you have continuity between them? .
Engine
Electrical.
Repair the
circuit as
e Inspect ECM connector terminals for damage necessary.
. L. . Go to Step
10 corrosion or contamination. Refer to Wiring (11)
Any problems found? Repairs in
Engine
Electrical
11 |°® Replace ECM Go to Step i
Is the replacement complete? (12)
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle tofull
12 ) operatin tegrln eratur: e ) System OK Go to OBD
P 8 P y System Check

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-221 check for any stored
codes.

Does the engine operate normally with no stored
codes?
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DTC 2229-BP High Pressure (SPN 108:FMI 0)

1 BLKAT GRN X s B
L\M IAT Signal
_V : YEL/GRY - J\/\/\/EW
3 LT GRN/RED . 5 Volts
4 LT GRN o3 —MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

Barometric Pressure

Check Condition-Key ON

Fault Condition-BP greater than 16 psia
MIL-ON for active fault
Adaptive-Disabled

Circuit Description

The BP (Barometric Pressure) is estimated from the TMAP sensor. The barometric pressure value is
used for fuel and airflow calculations. This fault sets in the event the BP value is out of the normal
range.
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Step Action Value(s) Yes No
Go to OBD
1 Did you perform the On-Board (OBD) System i Go to Step System
Check? (2) Check
Section
e KeyON Intermittent
e DST (Diagnostic Scan Tool) connected in problem Go
Go to Step
2 | e System Data Mode (3) to
Does DST display MAP pressure of 16 psia or Intermittent
greater? section
3 e Replace TMAP sensor.ls Go to Step i
the repair complete? 4
e Remove all test equipment except the DST.
e Connect any disconnected components,
fuses, etc.
e Using the DST clear DTC information fromthe
ECM.
e Turn the ignition OFF and wait 30 seconds.
e Start the engine and operate the vehicle tofull Go to OBD
4 operating temperature System OK System
e Observe the MIL Check

e Observe engine performance and drivability

e After operating the engine within the test
parameters of DTC-2229 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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Definitions
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Air Valve Vacuum (AVV): The vacuum signaltaken from
below the air valve assembly andabove the throttle
butterfly valve.

ADP: Adaptive Digital Processor.

Air/Fuel Ratio: The amount or balance of air and fuel in the
air fuel mixture that enters the engine.

Analog Voltmeter: A meter that uses a mechanical needle
to point to a value on a scale of numbers. It is usually of
the low impedance type and used to measure voltage
and resistance.

Aromatics: Pertaining to or containing the six-carbon ring
characteristic of the benzene series. Found in many
petroleum distillates.

Backfire: Combustion of the air/fuel mixture in the intake
or exhaust manifolds. A backfire can occur if the intake
or exhaust valves are open when there is a mis-timed
ignition spark.

Benzene: An aromatic (C6H6). Sometimes blended with
gasoline to improve anti-knock value. Benzene is toxic
and suspected of causing cancer.

Bi-Fueled: A vehicle equipped to run on two fuels. Blow-
By: Gases formed by the combustion of fuel and air,
which ordinarily should exert pressure only against the
piston crown and first compression ring. When rings do
not seal, these gases escape or “blow by” the side of the
piston into the crankcase.

BTU: British Thermal Unit. A measurement of the amount
of heat required to raise the temperature of 1lb. of water
1 degree F.

Butane: An odorless, colorless gas, C4H10 found in natural
gas and petroleum. One of the five LP gases.

CAFE: Corporate Average Fuel Economy.

CARB: California Air Resources Board.

Carbon Monoxide (CO): A chemical compound of a highly
toxic gas that is both odorless and colorless.

Carburetor: An apparatus for supplying an internal-
combustion engine a mixture of vaporized fuel and air.

Cathode Ray Tube: A vacuum tube in which cathode rays
usually in the form of a slender beam are projected on a
fluorescent screen and pro- duce a luminous spot.

Circuit: A path of conductors through which electricity
flows.

Closed Loop Operation: Applies to systems utilizing an
oxygen sensor. In this mode of operation, the system
uses oxygen sensor information to determine air/fuel
ratio. Adjustments are made accordingly and checked by
comparing the new oxygen sensor to previous signals.
No stored in- formation is used.CNG: Compressed
Natural Gas. CKP: Crankshaft Position Sensor

Ethanol: Grain alcohol (C;HsOH), generally pro-duced by
fermenting starch or sugar.

Evaporative Emissions Controls: An automotiveemission
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CMP: Camshaft Position Sensor

Conductor: A material, normally metallic, that permits
easy passage of electricity.

Contaminants: Impurities or foreign material pre-sent in
fuel.

Control Module: One of several informal names for a solid-
state microcomputer which monitors engine conditions
and controls certain engine functions; i.e. air/fuel ratio,
injection and ignition time, etc. The formal name and the
one used throughout this manual is ECM, or Engine
ControlModule.

Converter: A LPG fuel system component contain-ing
varying stages of fuel pressure regulation combined with
a vaporizer.

Cryogen: A refrigerant used to obtain very
temperatures.

Current: The volume or flow of electrons through a
conductor. Measured in amperes or amps.

DBW: Drive By Wire

Dedicated Fuel System: A motor fuel system designed to
operate on only one fuel type.

Diaphragm: A thin, flexible membrane that separates two
chambers. When the pressure in one chamber is lower
than in the other chamber, the diaphragm will move
toward the side with the lowpressure.

Diaphragm Port: The external port located at the fuel inlet
assembly and connected to the vacuumchamber above
the air valve diaphragm.

DLC: Data Link Connector.
DTC: Diagnostic Trouble CodeDST: Diagnostic Scan Tool.

DVOM: Digital Volt/ohm Meter. A meter that uses a
numerical display in place of a gauge and is usually of the
high impedance type.

ECT: Engine Coolant Temperature.
ECM: Electronic Control Module

ECOM: A DLC cable supporting CAN
communication with a PSI/E Controls ECM.

EFI: Electronic Fuel Injection. A fuel injection sys-tem,
which uses a microcomputer (ECM) to determine and
control the amount of fuel, re- quired by, and injected
into, a particular engine.

EGO: Exhaust Gas Oxygen, used to describe a sensor. Also
known as “HEGO” (Heat ExhaustGas Oxygen) sensor,
“0Oy” or “Oxygen sensor.

EGR: Exhaust Gas Recirculation.

EPA: Environmental Protection Agency: A regulating
agency of the Federal government which, among other
duties, establishes and enforces automotive emissions
standards
control system designed to reduce hydrocarbon
emissions by trapping evaporated fuelvapors from the
fuel system.

low
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Excess Flow Valve: A check valve that is caused to close by
the fuel when the flow exceeds a pre-determined rate.
FTV: Fuel Trim Valve.

FFV: Flexible Fuel Vehicle.

Firing Line: The portion of an oscilloscope patternthat
represents the total amount of voltage beingexpended
through the secondary circuit.

FMVSS: Federal Motor Vehicle Safety Standards.
FPP: Foot Pedal Position Sensor

Fuel Injector: a spring loaded, electromagnetic valve which
delivers fuel into the intake manifold,in response to an
electrical input from the controlmodule.

Fuel Lock: A solenoid-controlled valve located inthe fuel
line to stop the flow when the engine stops or the
ignition switch is off.

Gasohol: 10 percent ethanol, 90 percent gasoline.Often
referred to as E-10.

Gasoline: A motor vehicle fuel that is a complex blend of
hydrocarbons and additives. Typical octane level is 89.
GCP: Spectrum Il (90-pin) ECM.

Greenhouse Effect: A scientific theory suggesting that
carbon dioxide from the burning of fossil fuelsis causing
the atmosphere to trap heat and causeglobal warming.
HC: Hydrocarbon. An organic chemical compound.

HD 10: A fuel of not less than 80% liquid volumepropane
and not more than 10% liquid volumepropylene.

HD 5: A fuel of not less than 90% liquid volume propane
and not more than 5% liquid volume propylene.

HDV: Heavy Duty Vehicle.

Heavy Ends: A term used to describe the build upof wax-
like impurities that fall out of LPG when vaporized.

HEGO: Heated Exhaust Gas Oxygen, used to de-scribe a
sensor. Also known as “EGO” (Exhaust Gas Oxygen
sensor), “O,” or “Oxygen sensor.

Hg: Chemical symbol for the element mercury.Used in
reference to a measure of vacuum (inches of Hg).

Histogram: The graphical version of a table whichshows
what proportion of values fall into specific categories
over a specific period of time.
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Hydrocarbon: A chemical compound made up of hydrogen
and carbon (HC). Gasoline and almost all other fuels are
hydrocarbons.

Hydrostatic Relief Valve: A pressure relief deviceinstalled
in the liquid LPG hose on a LPG fuel system.

IAT: Intake Air Temperature

Ideal Mixture: The air/fuel ratio at which the best
compromise of engine performance to exhaust
emissions is obtained. Typically 14.7:1.

Ignition Reserve: The difference between available voltage
and the required voltage.

ILEV: Inherently Low Emission Vehicle.

Impedance: A form of opposition of AC electricalcurrent
flow (resistance) measured in ohms.

Insulation: A nonconductive material used to coverwires in
electrical circuits to prevent the leakage of electricity and
to protect the wire from corrosion.

Intercept: An electrical term for a type of splice where the
original circuit is interrupted and redirected through
another circuit.

Knock: Sound produced when an engine’s air/fuelmixture
is ignited by something other than the spark plug, such
as a hot spot in the combustionchamber. Also caused by
a fuel with an octane rating that is too low and/or
incorrect ignition timig Also called detonation or ping.

Lambda Sensor: A feedback device, usually located in the
exhaust manifold, which detects the amount of oxygen
present in exhaust gases in relation to the surrounding
atmosphere. (See HEGO).

LDV: Light Duty Vehicle.

Lean Mixture: An air to fuel ratio above the stoichiometric
ratio; too much air.

LEV: Low Emission Vehicle.

Limp-in or Limp Home: A mode where the ECMor a
component has failed, but the vehicle remains
operational although the engine may operate minimally.
This term may also describe the drivability characteristics
of a failed computersystem.

Liquid Petroleum Gas (LPG): A fuel commonly known as
propane consisting mostly of propane (C3H8), derived
from the liquid components of natural gas stripped out
before the gas enters the pipeline, and the lightest
hydrocarbons produced during petroleum refining.
Octane level of LPG is 107.

LPG: Liquified Petroleum Gas.

M85: A blend of gasoline and methanol consistingof 85%
methanol and 15% gasoline.

Measurements of Pressure: 1 PSI=2.06” Hg (mercury) =
27.72” H20 (water column). At sea level atmospheric
pressure is 29.92” Hg.



Methanol: Known as wood alcohol (CH3OH), a light,
volatile, flammable alcohol commonly made from
natural gas.

MIL: Malfunction Indicator Lamp.

Misfire: Failure of the air/fuel mixture to ignite during the
power stroke.

Mixer: Fuel introduction device that does not include a
throttle plate.

MFI: Multiport Fuel Injection. A fuel injection systemthat
uses one injector per cylinder mounted on the engine to
spray fuel near the intake valve area of combustion
chamber.

MSV: Manual Shut-Off Valve.
operated valve on the LPG tank.

MTBE: Methyl Tertiary Butyl Ether. Oxygenate add to
gasoline to reduce harmful emissions and to improve the
octane rating.

Multi-fuel System: A motor fuel system designed to
operate on two different fuels, such as LPG and gasoline.

Natural Gas: A gas formed naturally from buried organic
material, composed of a mixture of hydro-carbons, with
methane (CHa) being the dominant component.

NGV: Natural Gas Vehicle. NOX: See Oxides of Nitrogen.
OBD: On Board Diagnostic

Octane Rating: The measurement of the antiknockvalue of
a motor fuel.

OEM: Original
manufacturer.

Open-Loop: An operational mode during which control
module memory information is used to determine
air/fuel ratio, injection timing, etc., as opposed to actual
oxygen sensor input.

Orifice: A port or passage with a calibrated opening
designed to control or limit the amount of flowthrough
it.

Oscilloscope: An instrument that converts voltage and
frequency readings into traces on a cathode ray tube
(also see Cathode Ray Tube).

Oxides of Nitrogen: Chemical compounds of nitro-gen
bonded to various amounts of oxygen (NOX).A chief
smog forming-agent.

Oxygen Sensor: An automotive fuel system that produces
a signal in accordance with the oxygencontent of the
exhaust gas. (See Lambda Sensor).

Oxygenate: Oxygenates (such as MTBE, ethanol, and
methanol) added to gasoline to increase the oxygen
content and therefore reduce exhaust emissions.

Refers to the manually

Equipment Manufacturer, the vehicle
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Ozone: A radical oxygen module (03) that is found in the
upper atmosphere and filters out ultraviolet radiation
from the sun. Ground level ozone is formed by NOX,
during the formation of photo- chemical smog.

Particulates: Microscopic pieces of solid or liquid
substances such as lead and carbon that are dis-charged
into the atmosphere by internal combustion engines.

Positive Crankcase Ventilation (PCV): An auto- motive
emission control system designed to reduce
hydrocarbon emissions by routing crank- case fumes into
the intake manifold rather than tothe atmosphere.

Power Derate: A mode of reduced engine power output
for the purposes of protecting engine com- ponents
during a failure or malfunction.

Pressure Differential: The differential between
atmospheric pressure and intake manifold (referredto as
vacuum) pressure.

Pressure Regulator: A device to control the pressure of
fuel delivered to the fuel injector(s).

Primary Circuit: The low-voltage or input side of the
ignition coil.

Propane: An odorless and colorless gas, CsHs, found in
natural gas and petroleum.

Psia: pounds per square inch absolute
PTV: Pressure Trim Valve

Reactivity: Refers to the tendency of an HC in the presence
of NOX and sunlight to cause a smog- forming reaction.
The lighter the HC, the lower re-activity tends to be.

Regulator: An assembly used to reduce and control the
pressure of a liquid or vapor.

Resistance: The opposition to the flow of current inan
electrical circuit. Measured in ohms.

Rest Pressure: Fuel pressure maintained withinthe system
after engine shutdown.

Rich Mixture: An air to fuel ratio below the stoichiometric
ratio; too much fuel.

SAE: Society of Automotive Engineers.

Secondary Circuit: The high-voltage output side ofthe
ignition coil.

SEFI or SFl: Sequential Electronic Fuel
Sequential Fuel Injection.

Sensors: Devices that provide the control module with
engine information as needed to properly control engine
function.

Injection or



Spark Line: The portion of an oscilloscope patternthat
represents the time during which the air/fuelmixture
is being burned in the combustion chamber.

Splice: An electrical term for the joining of two ormore
conductors at a single point.

Stoichiometric Ratio: An ideal fuel/air ratio for
combustion in which all of the fuel and most ofthe
oxygen will be burned.

Sulfur Oxides: Chemical compounds where sulfur is
bonded to oxygen produced by the combustionof
gasoline or any other fuel that contains sulfur. As
sulfur oxides combine with water in the atmosphere
to form sulfuric acid.

System Pressure: The fuel pressure maintained inthe
system during normal engine operation.

Tap: An electrical term for a type of splice wherethe
original circuit is not interrupted.

TBI: Throttle Body Injection. Any of several injection
systems that have the fuel injector(s) mounted in a
centrally located throttle body.

Throttle Body: Controls engine RPM by adjustingthe
engine manifold vacuum to the mixer. Con- sists of a
housing shaft, throttle liner and butterflyvalve.

TLEV: Transitional Low Emission Vehicle.

TMAP: Combined Air Inlet and Manifold Pressure
Sensor.

Toluene: A liquid aromatic hydrocarbon C7Hs.

TPS: Throttle Position Sensor.
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TSB: Technical Service Bulletin.
ULEV: Ultra Low Emission Vehicle.

USB: Universal Serial Bus. A plug or interface sup-plied
on most personal computers.

Vaporization: A process in which liquid changesstates
into gas.

Venturi Air Valve Vacuum (VAVV): An amplified air
valve vacuum signal coming from the venturiarea of
the mixer, directly exposed to airflow be-fore the
addition of vaporized LPG.

Volt/ohmmeter (VOM): A combination meter used to
measure voltage and resistance in an electricalcircuit.
Available in both analog and digital types. May also
referred to as AVOM and DVOM.

Voltage: The electrical pressure that causes cur-rent to
flow in a circuit. Measured in volts.

Voltage Drop: A lowering of the voltage in a circuitwhen
resistance or electrical load is added.

Voltmeter: A meter that uses a needle to point to a
value on a scale of numbers usually of the low
impedance type; used to measure voltage and
resistance.

VSS: Vehicle Speed Sensor

Xylene: Ce¢Hs (CH3)2. Any of three toxic, flammable,and
oily isomeric aromatic hydrocarbons that are
dimethyl homologues of benzene and usually
obtained from petroleum or natural gas distillates.

ZEV: Zero Emission Vehicle.
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