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Introduction

Foreword

This manual is written for an experienced technician.
Special tools required in performing certain service
work are identified in this manual and are
recommended for use.

" Live with safety: Read the safety messages in the
introduction of this manual and the cautions presented
throughout the text of the manual.

A This is the safety-alert symbol. When you see this
symbol in this manual, be alert to the potential for
personal injury.

Use this component technical manual in conjunction
with the engine repair manual {CTM100) and the
respective machine technical manual. See the repair
manugal for information on component removal and
installation, and gaining access to the components.

This manual is divided in two parts: theory of aperation
and diagnostics. The theory of operation section

contains information that explains how the engine
subsystems operate. The diagnostics section helps
identify the cause of engine problems.

Applicable special tools needed to do the job,
specifications, and helpful reference materials are
covered in separate groups toward end of manual.

Engine Training Guide (DSEGET550A) is available to
give the service technician a detaiied overview of
general engine construction and design features. This
manual is recommended prior to performing major
service procedures on PowerTech® 6105 and 6125
engines.

Fundamental service information is available from
other sources covering basic theory of operation,
fundamentals of troubleshooting, general maintenance,
and basic type of failures and their causes.

) CALIFORNIA PROPOSITION 65 WARNING
Diesel engine exhaust and some of its constituents are known to the State of Califomia to causs cancer, birth defects and other reproductive
harm.

PowsrTech is a trademark of Deere & Company. CTM115.IFC  —19-12JANBE—1/1
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Handle Fluids Safely — Avoid Fires

When you work around fuel, do not smoke or work near
heaters or other fire hazards.

Store flammable fluids away from fire hazards. Do not
incingrate or puncture pressurized containers.

Make sure machine is clean of trash, grease, and debris.

Do not store ocily rags; they can ignite and burn
spontaneously.

TS227 -UN-23AUGSE

Handle Fluids Safely — Avoid Fires

RG,AG34710,1501  -18-30SEP97-1/1

Prevent Battery Explosions

Keep sparks, lighted matches, and open flame away from
the top of battery. Battery gas can explode.

Never check battery charge by placing a metal object
across the posts. Use a volt-reter or hydrometer.

Do not charge a frozen battery; it may explode. Warm
battery to 16°C (60°F).

-UN-23AUGBS

TS5204

Prevent Battery Explasions

RG.AG34710 1502 -19-308EP97-1/1
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Prepare for Emergencies

Be prepared if a fire stars.
Keep a first aid kit and fire extinguisher handy.

Keep emergency numbers for doctors, ambulance service,
hospital, and fire department near your telephone.

TS291 -UN-23AUGES

Prepare for Emergenciss

AG.RGA4710,1503 —19-305EP97-111

Prevent Acid Burns

Sulfuric acid in battery electrolyte is poisonous. It is strong
enough to burn skin, eat holes in clothing, and cause
blindness if splashed into eyes.

Avoid the hazard by:

. Filling batteries in a well-ventitated area.

. Wearing eye protection and rubber gloves.

. Avoiding breathing fumes when electrolyte is added.
. Avoiding spilling or dripping electrolyte.

. Use proper jump start procedure.

If you spill acid on yourself:

1. Flush your skin with water.

2. Apply baking soda or lime to help neutralize the acid.

3. Flush your eyes with water for 15 —~ 30 minutes. Get
medical attention immediately.

If acid is swallowed:

1. Do not induce vomiting.

2. Drink large amounts of water or milk, but do not
exceed 2 L (2 qt).

3. Get medical attention immediately,

~UN-23AUGBES

TS5203

Pravent Acid Bums

RG,RG34710,1504 —19-308SEPI7-1N
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Avoid High-Pressure Fluids

Escaping fluid under pressure can penetrate the skin
causing serous injury.

Avoid the hazard by relieving pressure before
disconnecting hydraulic or other lings. Tighten all
connections before applying pressure.

Search for leaks with a piece of cardboard. Protect hands
and body from high pressure fluids.

X9811 -UN-23AUGBES

. : . . Avoid High-Fressure Fluids
If an accident occurs, see a doctar immediately. Any fluid g

injected into the skin must be surgically rermoved within a
few hours or gangrene may result. Doctors unfamiliar with
this type of injury should reference a knowledgeable
medical source. Such information is available from Deere
and Company Medical Department in Moling, iliinais,
US.A

RG,RAG34710,1505_ ~18-305EPS7-1/1

Wear Protective Clothing

]

Shw}
&

Wear close fitting clothing and safety equipment
appropriate to the job.

Prolonged exposure to loud noise can cause impairment
or loss of hearing.

Wear suitable hearing protective device such as earmuffs
or earplugs to protect against objecticnable or
uncomfortable loud noises.

Id &3
.

A A

Operating equipment safely requires the full attention of Wear Protective Clothing
ihe operator. Do not wear radio or music headphones
while operating machine.

TS206 -UN-23AUGEB

RG,AG34710,1506 —19-30SEP97-1/1
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Safety

Service Machines Safely

Tie long hair behind your head. Do not wear a necktie,
scarf, loose clothing, or necklace when you work near _
machine tools or moving parts. If these items were to get .
caught, severe injury could resutt.

Remove rings and other jewelry to prevent electrical
shorts and entanglement in maoving parts.

TS228 -UN-23AUGEB

Service Machines Safaly

AG RG34710,1507 —19-30EEPI7-1/11

—

Work in Ventilated Area

Engine exhaust fumes can cause sickness or death. If it is
necessaty to run an engine in an enclosed area, remove
the exhaust furnes from the area with an exhaust pipe
extension.

If you do not have an exhaust pipe extension, open the
doors and get outside air into the area.

TS5220 -UN-23AUGEB

Work in Ventilated Area

RG,AG34710,1508 —19-305EPS7-11
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Work in Clean Area

Before starting a job:

« Clean work area and machine.

» Make sure you have all necessary {ools to do your job,

» Have the right parts on hand.

¢ Read all instructions thoroughly; do not attempt
shortcuts.

e

TeB42EJ -UN-1BOCTEB

Work in Clean Area

RG,AG3I4710,1509 —19-305EPE7-1/1

Remove Paint Before Welding or Heating

Avoid potentially toxic fumes and dust.

Hazardous fumes can be generated when paint is heated
by welding, soldering, ar using a torch.

Do all work outside or in a well ventilated area. Dispose of
pairt and solvent properly.

Remove paint before welding or heating:

« If you sand or grind paint, avoid breathing the dust.
Wear an approved respirator.

» If you use solvent or paint stripper, remove stripper with
soap and water before welding. Remove solvent or
paint stripper confainers and other flammable matenal
from area. Allow fumes to disperse at least 15 minutes
before welding or heating.

1]
m
O]
2
<
2]
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T5220

Avoid Toxic Fumes and Dust

RGRGIA7ID, 1510 18-B0SEPE7-11
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‘ . Safety

Avoid Heating Near Pressurized Fluid Lines
§

Flammable spray can be generated by heating near
pressurized fluid lines, resulting in severe burns to
yourself and bystanders. Do not heat by welding,
soldering, or using a torch near pressurized fluid lines or
other flammable materials. Pressurized lines can be
accidentally cut when heat goes beyond the immediate
flame area.

TS953 —UN-15MAYS0

Avoid Heating Near Pressurized Fiuid Lines

RG,RG34710,1511  —-19-305SEP§7-11

Muminate Work Area Safely

lluminate your work area adequately but safely. Use a
poriable safety light for working inside or under the
machine. Make sure the bulb is enclosed by a wire cage.
The hot filament of an accidentally troken bulb can ignite
fuel or oil.

TS223 -UN-23AUGHS

Huminate Work Area

RG,AG3471¢,1512 —19-20SEPS7-3/1
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Use Proper Lifting Equipment

Lifting heavy components incorrectly can cause severe
injury or machine damage.

Follow recommended procedure for removal and
installation of components in the manual.

TS22B  —UN-2OAUGREE

Usa Proper Liffing Equipment

RG RG34710,1513  —-19-30SEP97-1/1

Practice Safe Maintenance

Understand service procedure before doing work. Keep
area clean and dry.

Never |ubricate, service, or adjust machine while it is
moving. Keep hands, feet, and clothing from power-driven
parts. Disengage afl power and operate controls to relieve
pressure. Lower equipment to the ground. Stop the
engine. Remove the key. Allow machine to cocl.

Securely support any machine elements that must be
raised for service work.

Keep ail parts in good condition and properiy installed. Fix
damage immediately. Replace worn or broken pars.
Remove any buildup of grease, oil, or debris.

Disconnect battery ground cable (—) before making
adjustrments on electrical systems or welding on machine.

L

TS5218 -UN-23AUGES

Practice Safe Maintenance

AG,AG34710,5514 —18-305SEPS7-11

CTM188 (15FEB0OO)

PoweRTEcH 10.5 L & 12.5 L Diesel Engines

921500

PN=13




Use Proper Tools

Use tools appropriate to the work. Makeshift tools and
procedures can create safety hazards.

Use power tools to loosen threaded parts and fasteners,

For loosening and tightening hardware, use the correct
size tools. DO NOT use U.S. measurement tools on
metric fasteners. Avoid bodily injury caused by slipping
wrenches.

TS778 -UN-08NOVBS

Use only sarvice parts meeting John Deere specifications. Use Proper Tools

RG,AG34710,1515 —18-30SEP97-111

Dispose of Waste Properly

improperly disposing of waste can threaten the
environment and ecology. Potentially harmful waste used
with John Deere equipment include such items as oil, fuel, ;

coolant, brake fluid, filters, and batteries.

Use leakproof containers when draining fluids. Do not use
food or beverage containers that may mislead someone
into drinking from them.

g
Q
=
©
2
2
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-

Do not pour waste onto the ground, down a drain, or into -
any water source. Dispose of Waste Properly

Air conditioning refrigerants escaping into the air can
damage the Earth’s atmosphere. Government regulations
may require a certified air conditioning service center to
recover and recycle used air conditioning refrigerants.

inquire on the proper way to recycle or dispose of waste

from your local environmental or recycling center, or from
your John Deere dealer. :

AG,RGE34710,1518 ~19-30SEP37-1/1
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Safety ‘
Live With Safety o
9
Before returning machine to customer, make sure
machine is functioning properly, especially the safety
systems, Install all guards and shields.
SAFETY :
- L 8
livewithiit i
&
Live With Safaty
RG,AG34710,1517  -19-30SEPE7-111
CTM188 (15FEB0O) 00-9 PoweRTEcH 10.5 L & 12.5 L Diesel Engines
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Group 01
General Information

Engine Application Chart 01
1

John Deere Agricultural Equipment Applications John Deere Construction Equipment Application
Machine Model No. Engine Model Machine Model No. Engine Model
TRACTORS—4-WHEEL DRIVE LOADER—4-WHEEL DRIVE

9200 oo BTO0SHAWOA ZAAHMB v, reenensrenen B125ADWO1

9300 ....... . B125HRWO1 LX230-3 Hitachi 6125ADW70

BA00 ..ottt b est e 6125HRWD2

Criginal Equipment Manufacturers (OEM)

TRACTORS—LTV TRACKS Applications

7 110 (OO 6125HRWO3

T o OO 6125HRW04 . .

Machine Model No. Engine Model

FORAGE HARVESTERS — OEM ..ooverecmenstiesietesescemeesssscsssssssnsonsanone. 6105AFD01
SELF-PROPELLED 6105HF001

BBEO ..o rvvoecrsrrereeroerssssisnsesnses | 6126H2001 6125AF001

BTE0 «..ocooeooveeeoomeeneemeeesssssss oo eeeseeererseeeerrreers | 6125HZ002 6125AFMO1

8125HF001
CANE HARVESTER {CAMECO)
CH2500 ..o esseeere e eenan B125ATB(H
AG,AG34710.25 -19-13AUGS9-1/1
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General Information

Distinguishing ECUs

The Deere Level 6 ECU is used on later 10.5L/12.5L John Deere Construction Equipment Applications
Diesel Engines. This manual (CTM 188) supports all
diagnostics, theory of operation, and tests for engines Machine Model Engine Model Engine Serial
that use this controller. This controller (A) has 4 Ne. et B
connectors going into it. Deere Level Vi
Controllers
The Lucas ECU is used on earlier 10.5L/12.5L Diesel LOADER—4-WHEEL DRIVE
Engines. CTM 115 supports all diagnostic, theory of T44HMH ..........  6125ADWOT .....oceree.. 009798—
operation, and tests for engines that use this controller. LX230-3 Hitachi  6125ADW70 ............. 009813—
The Lucas Controller (B) has 2 connectors going into
it. Please refer to the drawing below to determine the L. ]
controller that is being used g Original Equipment Manufacturers (OEM)
Applications
Bel h he serial numbers of
theow a;e tattalsfvfrilﬁasczvrh:]i;hn f)ee:':e ll_Jevel 6 Machine Madel Engine Mode} Engine Serial Number
engines a No. Break hetween Lucas
Controiier for each engine model on all the and Deere Level VI
applications. Controllers
OEM ... 6105AF001 003764—
h ; ; A 6105HFO01 003764—
John Deere Agricultural Equipment Applications 6125AF001 010967—
AFMO1 26—
Machine Model Engine Model Engine Serial Number | 661255HF001 g?ggn_
No. Break between Lucas
and Deere Level VI
Cantrollers
TRACTORS—4-WHEEL DRIVE
9200 ................. G105HRWO1 ... 003157—
9300 .o 6125HRWOT ... 008114—
9400 ... 6125HRWOZ ... 008114—
TRACTORS—LTV TRACKS
9300T ...cooovoeee. 6125HRWO3 ... Level VI controllers on
ALL 9300 LTVs
9400T ..o 6125HRWO4 ... Level VI controllers on
ALL 9400 LTVs
FORAGE HARVESTERS — SELF-PROPELLED
6850 6125HZO01 ......... 008337—
6750 6125HZ2002 ......... 008337—
CANE
HARVESTER
(CAMECO)
CH2500 ............ 6125ATBOt ... 011053—
Continued on next page DF'SlG.HGfi-DBS#AT? —19-10DEC9%-1/2
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General information
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Distinguishing Deere Level 6 ECU from Lucas ECU

A—Deere Level 6 ECU B—Lucas ECU
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Group 100
Theory of Operation

General Engine Operation

The 6105 and 6125 engines include a cam in head,
actuating four valves per ¢ylinder and an electronic
unit injector (EUN) fuel system. They are vertical stroke,
in-line, valve-in-head, 6-cylinder diesel engines. The
firing order is 1-5-3-6-2-4.

The cast block has ribbed walls to add strength and
rigidity, and to decrease noise and vibration. The 6105
and 6125 use the same block. The crankshafts and
pistons are different to produce a long stroke and short
stroke engine.

The engine oil filter mounts to a combination oil filter
housing and pressure regulator housing. These items
then bolt together with the oil cooler housing (A)
located on the right side of the block,

A gear train on the front of the engine consists of four
gears connecting the crankshaft with the camshaft.
The crankshaft gear drives the oil pump gear (B),
which drives the engine coolant pump gear and the
idier gear (C). The idler gear then drives the camshaft
gear (D). A backlash adjustment is required during
assembly. No timing marks are used on the gears.

A timing pin procedure is used to increase the
accuracy of the gear train adjustment. To locate top
dead center of the crankshaft for number one and
number six cylinders, a timing pin is installed through a
timing hole on the right side of the block. The pin will
engage a stot cut into a counterweight of the
grankshaft.

The crankshaft (E) is a heat treated, dynamically
balanced steel forging which rotates in replaceable
main bearings. Thrust washers are added to the
number five main bearing to reduce crankshait
defection and to fimit end play during high Ioad
operation.

Cylinder liners (F) are wet sleeve, flanged, and.
centrifugally cast using a strong durable alloy. O-rings

(G) are used to seal the connection between the
cylinder block and liners, Liners incorporate top liner
cooling passages.

6105 engines use an aluminum piston with a 3 ring
configuration. The top two rings are compression rings
and the lower ring is an oail control ring. Double
Ni-Resist ring carriers are cast integrally in the piston
to greatly improve the life of the ring grooves.

6125 engines use an articulated or two piece piston
(H). The crown of the piston is steel. This adds
strength and durability for the higher power output of
the 6125 engine. The skirt of the piston is aluminum to
reduce the overall weight of the piston.

The 6105 and 6125 pistons have a centered,
symmetrical bowl to provide efficient combustion,
which allows the engine to produce high power with
low exhaust emissions.

The hardened piston pins (I) are highly polished, fully
floating, and held in place by snap rings.

Connecting rods (J) are made of forged steel and have
replaceable bushing and bearing inserts. They are
weight controlled {by machining) on both ends to
minimize engine vibration.

WEAR-GARD bearings are used on the connecting
rod. These bearing have a lube pocket to provide an
extra volume of oil to lubricate and cool the crankshaft.

The engine is equipped with an oil spray jet (K) for
each cylinder, installed through the right side of the
cylinder block, The spray jets precisely spray a stream
of il directly from the main oil galley onto the bottomn
of the pistens. This provides piston coeling and
lubrication for the piston pin and the connecting rod
bushing.

Continued on next page
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Theory of Operation

og The cylinder head is an air-flow-through design. The

exhaust manifold is located on the left side of the
head; the intake manifold on the right. Intake and
exhaust passages have been optimized for the most
efficient air fiow, raising the volumetric efficiency of the
engine. Intake ports are short to reduce intake air
heating. Exhaust ports are short to reduce heat
rejection to the head. The head contains the camshaft
{L). 4 valves per cylinder (M), the rocker arm
assemblies, and the electronic unit injectors (N). The
head has replaceable powdered metal valve guides
and valve seats.

The camshaft turns in the head on four replaceable
bushings. The camshaft directly actuates the rocker:
arms for the valves and the rocker arm for the
electronic unit injectors. Rocker arms rotate on a
two-piece rocker arm shaft (O). The rocker arms for
cylinders 1, 2, and 3 rotate on one half of the two
piece shaft; the rocker arms for cylinders 4, 5, and 6
rotate on the other half. Rollers buiit in to each rocker
arm ride on the camshaft lobes.

The electronic unit injector rocker arm directly actuates
an injector for each cylinder. The injectors are located
so that they spray fusl directly into the center of the
cylinder. The injectors deliver fuel at a much higher
pressure (approximately 23,200 psi) than what is
achievable with an in-line or rotary injection pump.

The vaive rocker arms push on a short push rod. The
push rod actuates a bridge that will then operate two
valves.

Four valves per cylinder increases engine air fiow
compared to using one large intake and one large
exhaust valve. The intake valves for each cylinder are
located towards the front of engine. The exhaust
valves are located towards the rear. The intake valves
and exhaust valves are the same size. The difference
between the two can be determined by the fact that
the intake valves are all magnetic. The head of the
exhaust valves are a steliite alloy and are not
magnetic,
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Theory of Operation

Lubrication System Operation
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Lubrication System
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Theory of Operation

A—OQOil Pump

B—Oil Cooler

C—Oil Filter

D—0il Filter Bypass Valve

E—Oil Cooler Bypass Valve

F—Qil Pressure Regulating
Valve

G—Pick-up Tube

H—Qil Cooler Relief Valve

I—Main Oil Galley

J—Piston Spray Jets

K—Crankshaft Main Bearing

L—Connacting Rod Bearing

M—Rocker Arm Shaft
Assemblies

The lubrication system consists of a crankshaft driven

oil purmp (A}, oil cooler (B}, ail filter (C), oil filter bypass
valve (D), oil cooler bypass valve (E), and oil pressure
regulating vatve (F).

Oil is drawn from the sump via a pick-up tube {G) and
an internal passage in the cylinder block. The oil pump
sends the oil to the pressure regulating valve housing
and then to the oil cooler through an internal passage
in the cylinder block. An gil cooler relief valve (H)
protects the oil cooler during cold oil starting by
returning oil to sump. The cocler bypass valve aflows
oil to bypass the cooler and flow to the filter if the oil
cooler is restricted. From the oil coaler il flows to the
oil filter housing and into the filter, If the filter becomes
restricted, the oil filter bypass valve will open sending
oil to the main oil galley.

Oil flow from the filter is sensed by the oil pressure
regulating valve. This valve regulates the pressure in
the main oil galley {l). Excess oil is returned to sump.

Clean cool ail is routed directly from the top of the filter
base (U) to the turbocharger. Turbocharger return oil is
routed through a stes! line to the cylinder block and
then to sump.

The remaining oil is routed to the main oil galley then
distributed to the piston spray jets (J), crankshaft main
bearings (K), connecting rod bearings (L), the two
rocker arm shaft assemblies (M), upper idier gear
bushing (N), and auxiliary drive.

The piston spray jets receive oil directly from the main
oil galley. These spray jets ailow for precise targeting
af the oll spray onto the bottom of the piston.

Drilled passage in the block route oil directly to each
crankshaft main journal. The main bearing is slotted to

S—Vaive Rocker Arm Rollers
T—Electronic Unit Injector
U—Turbacharger Lube Line
V—Return 0il
W-—Pressurized-Nonfiltered Qil
X—Pressurized-Filtered Oil

N—ldler Gear Bushing

0—Qil Pump Drive Gear
Bushing Lube

P—Rocker Arm Shaft Oil
Supply

Q—LUnit Injectar Rocker Arm

R—Unit Injector Aocker Arm
Roller Bushing

allow oil to flow to the crankshaft cross-drilled
passages. The crankshaft cross drilled passages route
oll flow from a main journal to each connecting rod
bearing.

A drilled passage (O} at the froni of the block routes
lubrication oil to the gil pump. A cross drilled passage
in the pump housing routes this cil to the outside edge
of the pump. This oil lubricates the oil pump gear
bushing.

A drilled passage from the number ane main bearing
routes oil to the upper idler gear hub. A drilled
passage in the hub routes oil to the outside edge of
the hub. This oil lubricates the upper idler gear
bushing.

A driiled passage in the cyiinder block connects with
the upper idier passage. This oil is available to
iubricate auxiliary drive components.

Two drilled passages route oil from the main off galley
through the cylinder block towards the head. At the
head gasket, oil flows into head bolt holes 19 and 23.
Qil flows around these bolts and into a cross-drilled
passage at the top of the head. Steel lines (P} connect
with the cross drilled passages and routes oil to a
racker arm shaft hold down clamp for each rocker arm
shaft.

At the rocker arm hold down clamp, oil flows around a
cap screw and enters the rocker arm shaft assemblies
{M). The rocker arm shaft is hollow and is seaied on
each end. A hollow roll pin connects with each rocker
arm shaft drilled passage and routes oil to the two
center camshait bushings.

Continued on next page RG.AG34710,1518 —19-30SEPS7-2/3
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Theory of Operation

The front and rear camshaft bushings receive oil from adjacent valve rocker arm rollers (S). Oil then sprays

a hale in the respective rocker arm shaft. A drilled on to the camshaft lobes.

passage lines up with a drilled passage in the head to

route oil to the bushings. At the front of the unit injector rocker arms, oil sprays
out the adjusting screw to lubricate the unit injector (T)

The rocker arm shaft is cross-drilled to provide and the adjacent valves and adjusting scraws.

lubrication to each rocker arm bushing.
Some oil is routed from the top of the oil filler base

The unit injector rocker arms (Q) are cross-drilled to through an external line to the turbocharger and is
route cil from the bushing to each end of the rocker returned to the cylinder block crankcase through
arm. At the roller end, il flows through the rotler another external line.

bushing (R} and out to spray and lubticate the

RG,AG34710,1519 —19-~-30SEPS7-3/3
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L Theory of Operation

Cooling System Operation

RG8464 -UN-11JUNSS

Cooling System
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Theory of Operation

A—Coolant Pump
B—Coaolant Heater
C-—Coolant Manifald
D—Thermostats
E—Thermostat Housing

F—Directed Top Liner Cooling
Passages

Return Line :
H—Coolant Bypass Tube

The pressurized cooling system consists of a radiator
{not shown), coolant pump (A), coolant heater (B),
cootant manifold (C), coolant passages in block and
the cylinder head, thermostats (D}, and thermostat
housing {E}.

The coolant pump draws coolant from the radiator
through the lower radiator hose. Flow then goes past a
coolant heater and into the oil cooler housing. Coolant
flows around the oil cooler and then flows into one of
two circuits.

The main circuit flows coolant from the il cogler into
the coolant manifold. The coolant manifold extends the
length of the right side of the block. From the coolant
manifold, coolant flows into each liner cavity. From the
liners, coolant flows up into the cylinder head.

The coolant flow through the block and cylinder head
is optimized to provide ample flow around each liner
and to provide more flow to the rear of the cylinder
head than into the front. To achieve this, the coolant
passages from the block to the cylinder head vary in
size and in number,

The holes on the right side of the block are smaller
than the holes on the left side. Therefore, as coolant
flows out of the coolant manifold on the right side of
the block, it is forced to flow around the liners to
escape through larger holes on the left of the block.
This assures that each liner is surrounded by coolant
flow.

In addition, there are more holes and larger holes at
the rear of the cylinder head than at the front.
Cylinders 1 and 2 have one 6.3 mm (0.25 in.) and one
9 mm (0.35 in.) hole. Cylinders 3 and 4 have two 6.3
mm (0.25 in.}) and two 10 mm (0.39 in.) holes.
Cylinders 5 and 6 have two 10 mm (0.39 in.) and two
16 mm (0.63 in.) holes.

|—Water-to-Air Aftercooler

G—Directed Top Liner Cooling J—Water-to-Air Aftercooler

K—Low Temperature Coolant
L—High Temperature Coolant
M—To Radiator Top Tank
N—From Radiator

Supply

Return

The larger and higher number of coolant flow holes
around cylinders 5 and 6 force more coolant to flow to
the back of the cylinder head than 1o the front.

Once coolant is in the cylinder head, all flow is towards
the front. Coolant from cylinder 6 flows forward and
accumulates with flow from other cylinders. All coolant
flow then exits out the head at number 1 cylinder to
the thermostat housing.

The second circuit is called the “directed top liner
cooling” system. Two drilled passages (F) at the top of
the oil cooler cavity in the cylinder block route coolant
to cylinders 3 and 4 liners for top liner cooling.

Coolant wili flow around the top of cylinder 3 liner, then
flow forward to cylinder 2 liner and then to cylinder 1
liner. Coolant will leave cylinder 1 through a drill
passage to the thermostat housing. Coolant entering
number 4 cylinder will flow rearward to number 5 and
then to number 6. Coolant leaves number 6 cylinder
through a drilled passage and flows though an external
steel line (G) to the thermostat housing.

When the engine is cold, the thermostats will be
closed. Coolant will flow through the bypass tube (H),
into the inlet of the coolant pump.

When the engines warms to operating temperature,
the thermostats will open and coolant will flow past the
open thermostats to the radiator (M).

The thermosiat housing contains two thermostats. The
bottom thermostat has a blocking poppet. When the
engine gets to operating temperature, this thermostat
will open and ailow flow to the radiator. The blocking
will close off the bypass path to the coolant pump intet.

Continued on naxt page RG,AG34710,1521  -19-30SEP97/-2/3
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Theory of Operation

The top thermostat is a non-blocking type. When it
opens, coolant will flow to the radiator. The
non-blocking type has a vent notch to provide an air
bleed when the cooling system is filled.

On water-to-air aftercooled engines, coolant is routed

through an external line (1) to the aftercocler, then
back to the oil cooler housing through a second
external line (J).

AG,RG3471¢,1521 ~19-30SEPS7-3/3

Intake and Exhaust System Operation

Engine suction draws dust-laden outside air through an
air inlet stack into the air cleaner. Air is filtered through
dry-type primary and final filter elements in the air
cleaner canister. Clean air travels through the intake
air hose to the turbocharger, through the air-to-air
aftercooler, through the air/fuel mixing elbow, and into
the intake manifold.

Exhaust, as it is expelled out of the exhaust manifold,
drives the turbocharger to deliver a larger quantity of
air to meet the engine requirements than what could
be delivered under naturally aspirated
{non-turbocharged) conditions.

On some engines, an air-to-air aftercooler cools the
turbocharger compressor discharge air by routing it
through a heat exchanger befare it enters the engin

The heat exchanger uses no liguid coolant but relies

on air flow to cool the charge air.

On some engines, the aftercooler funetions as a heat

exchanger. Engine coolant circulates through the

aftercooler core and carries heat out of the aftercooler.

RGAG34710,1522 -19-30SEP§7-1/1

e.

Turbocharger Operation

The turbocharger, which is basically an air pump that is
driven by exhaust gases, allows the engine to produce
added power without increasing displacement.
Turbochargers are specially matched for the power ratio
requirements of each specific application.

The turhine wheel (C) is driven by the hot engine exhaust
gases. These gases flowing through the turbine housing
(B) act on the turbine wheel causing shaft (A) to turn.

Compressor wheel (E) brings in filtered air and discharges
the compressed air'into the intake manifold where it is
then delivered to engine cylinders.

Engine cil under pressure from the engine lubrication
system is forced through passages in ¢enter housing (D)
to bearings.

Turbocharger Components

A—Shaft

B—Turbine Housing
C—Turbine Whee!
D—Center Housing
E—Compressor Wheel
F—Compressor Housing

HG,RG34710,1523 —19-3DSEP87-1/1
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Theory of Operation

How the Turbocharger is Lubricated

Engire oil under prassure from the engine lubrication
system is pumped through a passage in the bearing
housing and directed to the bearings, thrust plate, and
thrust sleeve. Qil is sealed from the compressor and
turbine by a piston ring at both ends of the bearing
housing.

The turbocharger containg two floating bearings. These

bearings have clearance between the bearing OD and the

housing bore as well as clearance between the bearing 1D -

and the shaft OD. These clearances are lubricated by the Turbocharger Lubrication
oil supply (A) and the bearings are protected by a cushion
of oil. Discharge oil (B) drains by gravity from the bearing
housing to the engine crankcase.

RGANg -UN-1BNOVI7

A—Pressure Qil
B—Discharge Oil
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Theory of Operation

i1 Low Pressure Dual Rail Fuel Supply System Operation

|

AGBEBIZA —UN-115UNI8

RGI741B —UN-11JUNDS

OEM Applications Dual Rail Fuel System

A—Fuel Transfer Pump E—Hand Primer Pump I—Fuel Manifold M—Primary-Filtered Fuel
B—in-line Check Valves F—Primary Filter Base Outlets J—Fuel Supply Rail N—Final-Filtered Fuel
C—Primary Filter G—Water Separator Bowl =  K—Fuel Return Rail O—Recirculated Fuel
D—Primary Filter Base H—Final Filter L—Suctian Fuel from Tank P—Return-to-Tank Fuel

Continued on next page RG,RE34710,1525 «-19—5305EF'9?-1I2
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Theory of Operation

The fuel transfer pump (A) draws fuel from the fuel
tank through an in-line check valve (B) into the primary
filter base (D) contains a hand-primer pump (E) and
three outlet passages (F). The water separator bowl
(G), which screws 1o the botiom of the fuel filter base.
A self venting drain valve is mounted on the bottom of
the clear bowl.

Fue! flows from one of the primary filter base outlets to
the inlet of the fuel transfer pump mounted on the rear
of the head. The fuel transfer pump is a gear type
pump. The pump shaft is coupled to the end of the
camshaft. The fuel transfer pump contains a pressure
regulating valve for system over-pressure protection. A
bypass valve in the pump base allows fuel to bypass
the gears during hand priming.

Fuel flows from the outlet of the fuel transfar pump to
the inlet of the final fuel filter (H). The spin-on final
filter is the last clean-up of the fuel before entering the
engine.

Fuel flows from the outlet of the final filter to the fuel
manifold {I) mounted on the rear of the cylinder head.
The fuel manifold contains a fuel temperature sensor,
pressure regulating valve, return to tank orifice, and

passages to route fuel into and out of the cylinder
head. On some applications, the fuel manifold also
contains a fuel pressure sensing switch. The fus!
pressure regulator will maintain fuel pressure at 410-
480 kPa {4.1—4.8 Bar) {60-70 psi).

Fuel flows from the fuel manifold into the fuel supply
rail in the cylinder head. Fuel rails are drilled passages
in the cylinder head that route fuel to each unit
injector. The fuel supply rail {J) is the bottom drilled
passage; the return fuel rail {K) is the top drilled
passage. The two passages are connected at the front
of the head.

Excess iuel not needed by the electronic unit injectors
flows from the cylinder head into the fuel manifold. The
fuel flows past the fuel temperature sensor. At this
point the fuel is routed in one of twa directions. The
return to tank orifice will cause approximately 20% of
the fuel to flow back to the fuel tank. The return-to-tank
fuel enters the tank at the bottom to prevent fuel
drain-back. The remaining 80% of the fue! will flow
past the pressure regulating valve and return to the
inlet of the fuel transfer pump to be recirculated
through the cylinder head.
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’ Theory of Operation

mgectronic Unit Injector (EUI) Operation on

the Dual Rail Fuel System

The electrenic unit injector pumping action is created by
the up and down movement of the plunger. The plunger
movement ts caused by the rotation of the camshaft and
the rocking action of the rocker arms. The larger return

spring will move the plunger up as the camshaft rotates
and relaxes the force on the rocker arm.

RG,AG34710,1527 —19-JOSEP97-1/5

EUI Fill Cycle - Dual Rail Fuel System

The electronic unit injector will fill with fuel when the
plunger (C) is moving up. Fuel from the fuel supply rail (D)
enters fuel passage (A) of the unit injector. Fuel flows past
the open spill valve (E}) into fuel passage (B). Passage B
routes fuel into the plunger cylinder (F), which fills as the
plunger moves up. :
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EUI Fill Cycle

Continuad on next pags RG,AG34710,1527 _-19-30SEP7-2/5

CTM188 (15FEBQ0) PoweRTecH 10.5 L & 12.5 L Diesel Engines

021500

PN=34




Theory of Operation

EUI Vent Cycle - Dual Rail Fuel System

The vent cycle begins when the plunger (A) nears the top
of the fill cycle siroke. Af this point a vent port (B) will be
uncovered and fuel and any trapped air can flow to the
return fuel rail (C).

EUI Vent Cycla

Continued on next page AG.AG3471D,1527  -15-30SEP87-35
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Theory of Operation

EUl Pumping Cycle - Dual Rail Fuel System

The pumping cycle begins when the camshaft lobe
pushes on the rocker arm to cause the plunger (F) to start
moving down. During the first downward movement of the
plunger, the vent port (C) will close.

Further downward movement of the plunger will force fuel
from the plunger cylinder (D). Fuel will flow out fuel
passage (B), through the open spill valve (E), into fuel
passage (A) and back to the fuel supply rail (G). This flow
will continue until the injection cycle begins.

RGA475 -UN-20NOVB7

EUt Pumping Cycle
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Theary of Operation

EUI Injection Cycle - Dual Rail Fuel System

The injection cycle will start when the Engine Control Unit
{ECU) energizes the EUI solenoid {A}. This will cccur
during the downward stoke of the plunger.

The energized sclenoid will close the spill valve {B). With
the spil! valve closed, fuel can not escape from the
plunger cylinder (C). The downward movement of the
plunger (D) will cause the fuel pressure to rise. When the @
pressure reaches 30,000 kPa (300 bar) (4350 psi), the
infector needle (E) will start to move up and injection will
begin. As the plunger continues to move down, pressure
will rapidly rise to approximately 160,000 kPa (1600 bar)
{23,200 psi). Injection will continue until the ECU
de-energizes the solenoid. The spill valve will then open
allowing fuet pressure to drap rapidly. The injector neadle
will close and injection will stop.
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EUI Injection Cycle
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Theory of Operation

18

Low Pressure Single Rail Fuel Supply System Operation

RAG1066T —UN-14DECIY

OEM Applications Single Rail Fuel System

A—Pre-filter F—Fuel Transfer Pump L—Fuei Supply Pressure O—Water Drain
B-—Fuel Filter Inlet from Fue! G—EUls Quick Connect Port P—Fuel Temperature Sensor
Tank H—Fuel Rall M—Fuel Filter Houging Outlet = G—Water in Fuel Sensor
C—Hand Primer I—Fuel Return from Cylinder to Fuel Tank {(Low R—Fusel Filter Housing
D—Vacuum Port Head Pressure Regulating Valve) S—Water Separator Bowl
E—Fuel Filter Oytlet to J—Fuel Pressure Sensor N—High Pressure Regulating
Transfer Pump {Check K—Head Debris Filter Valve and Housing
Valve)

The fuel transfer pump (F) draws fuel from the fuel water separator bowl {S), which screws to the bottom
tank through the pre-filtar (A) and fuel filter. The fuel of the fuel filter housing. A seff-venting water drain
filter is located in the fuel filter housing (R). The fuel valve (Q) is mounted on the bottom of the clear bowl.
filter housing contains a hand primer pump (C) and a

Continued on next page RG,RG34710,1528 —13—30SEPI7-1/2
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Theory of Operation

Fuei flows from the fuel filter outlet {E) to the inlet of
the fuel transfer pump which is mounted on the rear of
the cylinder head. The pump shaft is coupled to the
end of the camshaft. The fuel transfer pump contains a
pressure regulating valve for sysiem over-pressure
protection. A bypass valve in the pump base allows
fuel to bypass the gears during hand priming.

Fuel fiows trom the transfer pump into the side of the
cylinder head, and then it enters the fuef rail (H). The
fuel rail is a drilied passage in the cylinder head that
routes fuel to each unit injector. The unused fuel is
rejected back from the EUls (G} into the fuel rail and
returned to the back of the fuel filter housing (1).

In this portion of the fuel filter housing, the fuel passes
by a fuel pressure sensor (J), and then it travels

through a head debris filter (K}, which is a 10 micron
filter. After flowing through the head debris fiiter, the
fuel enters a chamber that includes the fuel supply
pressure guick connect port (L). Once the fuel is in this
chamber, it will either travel through the low pressure
regulating valve (M) or the high pressure regulating
valve (N}. If fuel goes through the low pressure
regulating valve, it will return to the fuel tank. If fuel
goes through the high pressure regulating valve, it will
pass the fuel temperature sensor (P), which is
mounted into the fuel fiter housing. The fuel will return
to the fuel filter to be cleaned, and it will be
recirctllated through this systern.
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Theory of Operation

Electronic Unit Injector (EUl) Operation on
the Single Rail Fuel System

The electronic unit injector pumping action is created by
the up and down movement of the plunger. The plunger
movement is caused by the rotation of the camshaft and
the rocking action of the rocker arms. The larger return
spring will move the plunger up as the camshaft rotates
and relaxes the force on the rocker arm.

RG.RG34710,1527 —18-30SEP97-1/5

EUl Fill Cycle - Single Rail Fuel System

The electronic unit injector will fill with fuel when the
plunger (C) is moving up. Fuel from the fuel rail (D) enters
fuel passage (A} of the unit injector. Fuel flows past the
open spill valve (E) into fuel passage (B). Passage B
routes fuel into the plunger cylinder {F), which fills as the
plunger moves up.

EUI Fill Cycle

Continuad an nextpege

RG.AGHM7 10,1527 _—19-305EPY7-2/5

CTM188 (15FEB0O) 100-20

PowerTecH 10.5 L & 12.5 L Diesel Engines

021500

PN=40




Theory of Operation

EUI Vent Cycle - Single Rail Fuel System

The vent cycle begins when the plunger (A) nears the top
of the fill cycle stroke. At this point a vent port (B} will be
uncovered and fuel and any trapped air can fiow 1o the
fuel rail (C).

RG10423 -UN-30NOVIY

EUI Vent Cycle

d on noxt page RG.RG34710,1527 -18-30SEP97-3/5

CTM188 (15FEBOQD) PowerTecH 10.5 L & 12.5 L Diesel Engines

021500

PN=41




Theory of Operation
EU! Pumping Cycle - Single Rail Fuel System - ﬂf
The pumping cycle begins when the camshaft lobe [ —
pushes on the rocker arm to cause the plunger (F) to start
moving down. During the first downward movement of the
plunger, the vent port (C) will close. U gt e he
B g
A) | A
Further downward movement of the plunger will force fuel » fsf : ga
from the plunger cylinder (D). Fuel will flow out fuei F " L
passage (B), through the open spill valve (E), into fuel . ’w :
passage (A) and back to the fuel rail (G). This flow will (el
continue until the injection cycle begins. & c 1 : Sk
o1 ; Ve
= s
iy O
4 ? . 4 ««'—*
- - D
‘ 5
: : ;;;5 g
.. Lo}
<=
EUI Pumping Cycle
Continued on next page RG RG34718,1527  ~19-30SEPB7-4/5
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Theory of Operation

EUI Injection Cycle - Single Rail Fuel System

The injection cycle will start when the Engine Control Unit
(ECU) energizes the EUI solenoid (A). This will occur
during the downward stoke of the plunger.

The energized solenoid will close the spill valve (B). With
the spill valve closed, fuel can not escape from the
plunger cylinder (C). The downward movement of the
plunger {D) will cause the fuel pressure to rise. When the
pressure reaches 30,000 kPa (300 bar) (4350 psi), the
injector needte (E) will start to move up and injection will
begin. As the plunger coniinues to move down, pressure
will rapidly rise to approximately 160,000 kPa (1600 bar)
(23,200 psi). Injection will continue until the ECU
de-energizes the solencid. The spili valve will then open
allowing fuel pressure to drop rapidly. The injector needle
will close and injection will stop.

Eult Injeclion Cycle

RG,RAG3471D.1527
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Theory of Oparation

Electronic Control System Glossary of
Terms

Actuator A device controllad by the (ECU) to perform a certain function,

Analog Signal which has a continuous range of possible voltages. Usually 0 to 5 volt or 0 to 12 volt signals.

Boost Air pressure in the intake manifold.

CAN Controller Area Network, The network on vehicles that allows communication betwsen controllers.

DTC Diagnaostic Trouble Code. A code which is stored in the ECU's memary when the ECU detects a problem in the
electronic control system.

DST Diagnostic Scan Tool. The ool used to read and clear DTCs, read sensor and acluator data, and perfonmn engine
tests. The DST consists of an Windows (95 or '98) or NT compatible computer and 2 kits available from John
Deere Distribution Service Ceonter (DSC): JDIS121 - 10.5/12.5 ECU Communication Hardware Kit, and JD1S122 -
10.5/12.5 ECU Communication Software Kit.

Digital A signal which consists of only two-volt levels — usually 0 volts and +5 volts.

ECT Engine Coolant Temperature {sensor). Measures the temperature of the engine coolant. See MEASURING
TEMPERATURE
fater in this Group for details.

ECU Engine Control Unit. The computer which controls the fuel, air, and ignition systems on the engine. (See ENGINE
CONTROL UNIT (ECU} fater in this group for details.)

EUI Electronic Unit Injector. An EUI is an electronically controlled injection pumip and injector combined. The ECU
controls the start of injection and the amount of fuel injected by energizing and de-energizing the sclencid in the
EU! valve housing. Seg ELECTRONIC UNIT INJECTOR (EUI) OPERATION ON THE DUAL RAIL FUEL
SYSTEM or ELECTRONIC UNIT INJECTOR (EUI) OPERATION ON THE SINGLE RAIL FUEL SYSTEM eatlier
in this Grroup for defails.

Fl Failure Mode |dentifier. The second part of a two-part code that identifies contorl system fault codes according to
the J1939 standard. The FM| identifiesthe type of failure that has occurred. The first half of the code is the
Suspect Parameler Number (SPN).

J1587/U1708 The Society of Automotive Engineers (SAE) standard for the electronic components of heavy duty vehicles. J1587
is the software standard. J1708 is the hardwate standard.

MAT Manifold Air Temperature (sensor). Measures the temperature of the air in the intake manifold. See MEASURING
TEMPERATURE later in this Group for details.

Multi-State A type of throttle that allows the engine to run between 1-3 set engine speeds.

PDM Parallel Data Module. Device used as part of the DST that allows communication with the ECU.

PROM Programmable, Read-Only Memory. The computer chip which contains the calibration information for the engine
control system. See ENGINE CONTROL UNIT (ECU) later in this Group for details.

PWM Pulse Width Modulation. A digital signal (not analeg) which consists of a pulse generated at a fixed frequency.
Whan an actuator is controlled by a PWM signal, the on time of the signal is increased or decreased {modulated)
to increase or docrease the output of the actuator.

Random Access Memory. The portion of computer memory within the ECU which changes as the engine is
running and is stored while the engine is off. See ENGINE CONTROL UNIT (ECU) later in this Group for details.
Device used by the ECU to monitor various engine parameters.

Suspect Paramater Number. The first haif of a two-part code that identifies control system fault codes according
o the J1939 Standard. The SPN identifies the system or component that has the failure. The second half of the
code is the Failure Mode Identifier (FMI).

Throttle Position Sensor. The TPS measures the position of the throtile, which is controlled by the machine
operator. See MEASURING THROTTLE POSITION later in this Group for details.

Water in Fue! Sensor. The WIF detects water in fuel in the water separator bowl on the fuel filter housing.
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Theory of Operation

RGI0E192 -UN-30NMOVI9

Electronic Control System Overview for a Single Rail Fuel System

A—Cam Position Sensor E—Oil Pressure Sensor I—MAT Sensor L—WIF Sensor

B—Crank Position Sensor F-—Fuel Temperature Sensor J—MAP Sensor Connector M—Fuel Pressure Sensor
C—EWI Harness Connector G—Diagnostic Connector K—Program Performance

D—ECT Sensor H—ECU Conneetor

The electronic control system serves as an engine Constantly monitor engine operating conditions
governor by controlling the Electronic Unit Injectors Precisely determines piston position

(EUIs) so that fuel is delivered according to a given set Deliver optimum amount of tuel for a given set of
‘of engine conditions, in precise amounts, and at a operating conditions

precise time in relation to piston position. In order to Deliver fuel at optimum piston position

achieve this, the control system performs the following Provide multiple control modes

functions: Perform self-diagnosis

AG.RG34710,1529  -18-30SEP97-2/2
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Theory of Operation

Electronic Control System Operation

Engine Starting Mode

When the key is turned to the “ON” position, a
switched power voltage is sent to the ECU allowing the
ECU to energize. This allows the ECU to “boot-up” and
ready itself for engine start.

NOTE: If a wiring problem prevenis the key ON signal
from getting to the ECU, the engine will not
start.

As soon as the ECU determines using the crankshaft
position sensor input that the engine is cranking, it will
determine using the camshaft position sensor input
when cylinder number 1 is coming to top-dead-center
at the end of the compression stroke. It will then stant
injecting fuel when the next cylinder in the firing order
(cylinder number 5) is at the correct position before
top-dead-center at the end of compression. To provide
cold temperature enrichment, the amount of fuel
injected is based on the temperature measured by the
Engine Coolant Temperature {ECT) sensor. Al this

point, the engine will start and the ECU will go into the
running mode.

Engine Running Mode

In the running mode, the ECU monitors information
from the various sensors, then determines the
optimum amount of fuel to inject and the optimum
injection timing in order to allow the engine to develap
high power while maintaining low exhaust emission
output. The camshaft and crankshaft position sensors
allow the ECU to precisely determine piston position in
relation to top-dead-center so that the ECU can
command the correct Electronic Unit Injector (EUI)
solenoid at the correct time. The ECU controls fuel
dsiivery by energizing and de-energizing the individual
solencids that open and close the EUI spill valves.
When the ECU energizes the EUI solenoid, the spill
valve closes and injection begins. When the correct
amount of fuel has been injected, the ECU
de-energizes the solenoid, causing the spill valve to
open, and fuel injection to stop.

AG.RG34710.1530 —~18-30SEPS7-11

Monitaring Engine Parameters

in order for the electronic control system to defiver fuel
according to & given set of operating conditions, the
foliowing parameters are monitored by the ECU:

« Engine Coolant Temperature (ECT)
Manifold Air Temperature (MAT)
Fuel Temperature

Loss of Coolant Temperature Switch
Fuel Pressure

Oil Pressure

Air Vacuum Switch

Throttle Position

Engine Speed

Woater in Fuel Sensor (WIF)

RG.RG34710,1531 —19-305EPB7-1/1
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Theory of Operation

Measuring Temperature

The Engine Coolant Temperature (ECT) sensor, the
Manifold Air Temperature (MAT) sensor, and the fuel
temperature sensor are all temperature sensitive variable
resistors. The sensors’ resistance goes down as the
temperature that it is exposed to goes up (negative
temperature coefficient). The Engine Control Unit (ECU)
sends 5 volts to the sensor, monitors the voltage drop
across the sensor, and compares the voltage drop to
preprogrammed values in the ECU's memory in order to
determine temperature. In addition to temperature
sensors, some applications use temperature switches.
The loss of coolant temperature switch is an example.
Temperature switches close when a specific temperature
is reached.

RG,RG34710,1632

—18-30SEP87-1/4

ECT (Engine Coolant Temperature) Sensor

The ECT {Engine Coolant Temperature) sensor (A) is
located in top of the thermostat housing. The ECU
monitors coblant temperature for:

« Engine protection purposes — Sea ENGINE
PROTECTION later in this Group.

» Starting fuel quantity detarmination — The ECU will
adjust the amount of fuel delivered during start-up
based on initiat ECT readings.

» ldle speed determination — In order to speed engine
warm-up, the ECU will increase idle speed after start-up
if a low coolant temperature is measured.

A—ECT Sensar

Continued on next page

ECT Sensor

_RG AG34710,1532
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Theory of Operation

MAT (Manifold Air Temperature) Sensor

The MAT (Manifold Air Temperature) sensor (A) is an
optional component that is located on or near the intake
manifold. The ECU monitors manifold air temperature for
engine protection purposes. See ENGINE PROTECTION
later in this Group.

A—MAT Sensor

RG10627 -UN-30MOVS9

MAT Sensor

AG,RG34710,1532 —19-305EP97-3/4

Fuel Temperature Sensor

The fuel temperature sensor is located on the fuel
manifold at the back of the cylinder head on the dual rail
fuel system (A). On the single rail fuei system, it is located
on the fuel filter housing behind the fuel filter (B). Using
the fuel temperature measurement, the ECU will
determine fuel density, and adjust fuel delivery
accordingly.

Loss of Coolant Temperature Switch

The loss of coolant temperature switch is an optional
companent not included on all applications. It is a
normally open temperature sensitive switch. The switch is
located near the back of the cylinder head. When engine
coolant is at the proper level, the temperature sensitive
end of the switch is submerged in coolant, and the swilch
contacts will be open. If coolant level drops, the switch will
no longer be submerged causing the temperature of the
switch to raise beyond the peint that causes the switch
contacts to close. The ECU will detect that the switch is
closed, and protect the engine from overheating damage
by derating or shutting down the engine. See ENGINE
PROTECTION later in this Group for more information.

RG10628 -UN-aoNOvaY

_UN-30NOVEs

RG 10628

e N

Single Rail Fual Temperature Sensor

A—Fuel Temperature Sensor on a Dual Rail Fuel
System

B—Fuel Temperature Sensor on & Single Rall
Fuel System
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Theory of Operation

Measuring Pressure

The system’s pressure sensors are pressure sensitive
variable resistors. As the pressure changes, sensor
rasistance changes. The ECU sends a 5 volt reference
voltage to the senscr, moniters the veltage returning on
the sensor signal wire, and compares the voltage drop to
preprogrammed values in the ECU's memory to determine
pressure. In addition to pressure sensors, some
applications use pressure switches. The Air Vacuum
Switch is an example of this type of switch. Pressure
switches close when a specific pressure is reached.

RG,AG34710,1533 —18-30SEPY97-1/3

Fuel Pressure Sensor

The fuel pressure sensor is used on some applications
that use the singie rait fuel system. The sensor is located
behind the fuel filter in the fuel manifold {(A). The ECU
monitors fuel pressure for engine protection purposes.
See ENGINE PROTECTION later in this Group for more
information.

A—Fuel Pressure Sensar on Single Rail Fuel System

Fuel Pressure Sensor

RG.RG34719,1533
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Theory of Operation

ﬂ?n Pressure Sensor

The oil pressure sensor is an optional component that is
located in the main engine galley or in the oil cooler {A).
The ECU monitors cil pressure for engine protection
purposes. See ENGINE PROTECTION later in this Group
for more information.

VAN

Air Vacuum Switch

Fa
RG10620 -~LIN-30NGVag

The air vacuum switch is an optional component that is
used to test for restrictions in the air filler. It's location

may vary depending on application. The ECU monitors Qil Pressure Sensor
this for engine protection purposes. See ENGINE

PROTECTION later in this Group. A—Oil Pressure Sensor

RG,AG34710,1533  ~19-30SEPS7-3/3

Water in Fuel Sensor

The water in fuel sensor is an optional sensor that is
located in the water separator bowl in the fuel filter (A).
The ECU monitors this for engine protection purposes.
See ENGINE PROTECTION later in this Group.

A—Water in Fuel Sensor

]
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Water in Fuel Sensor
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Theory of Operation

Measuring Throttie Position

The 10.5 and 12.5 L engines have the option of operating
with a pulse-width-moduiated (PWM) throttle signal, an
analog throttle position sensor output signal, multi-state
throttle, or CAN throttle. In some applications, a backup
throttle is used.

Pulse-Width-Modulated (PWM) Throttle

The PWM throttle signal is sent to the ECU by another
controller. The PWM signal is a square wave signal with a
constant frequency. The pulse width of the signal varies
and indicates the desired throttle opening.

Analog Throttle

An analog throttle signal comes from a potentiometer-type
sensor, The ECU converts the voltage returning from the
potentiometer into a percent of full throttle signal.

Multi-State Throitle

The multi-state throtile is used when a few fixed engine
speeds are desired.

CAN Throttle

CAN throtile is information sent to the ECU by another
controller over CAN of the desired throttle position.

RG RG34710,1534
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Theory of Operation

Determining Engine Speed and Piston
Position

Engine speed and precise piston position in relation to
Top-Dead-Center (TDC) is determined by the ECU using
the crankshaft position sensor and the crankshaft timing
wheel. Cylinder identification in relation to the engine firing
order is determined by the ECU using the camshaft
position sensor, and the camshaft timing wheel. Both
sensors operate by detecting notches an a timing wheel.
When a notch on the timing wheel is directly under the
sensor, a voltage is induced. The ECU monitors this
voltage to determine timing wheel position.

Continued on next page RAG,AG34710,15368  ~19-30SEP87-1/4
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Crankshaft Position

The crank timing wheel (A) is located on the front of the
crankshait, behind the pressed-on crank gear (B). The
timing wheel is composed of 54 notches, divided into 3
groups of 18 notches. Before the first notch in each group
is a flat area equal to 18° of crankshaft rotation, the
following 17 notches are separated by 6° of crankshaft
rotation. Each group of 18 notches and a flat area is equal
to 120°, or a third of a full turn.

-UN-23N0OVI7

RGB37E

Crankshaft Timing Whoe!

18°

RG8379 -UN-28NOVI7

Crankshaft Timing Whee! Notches
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Camshaft Position

The camshaft timing wheel {A) consists of 7 notches cut
into the center journa) of the camshaft. Six of the 7
notches are evenly spaced at 60° center-to-center. Each
of the 6 notches correspond to a cylinder; the 7th notch is
located 15° center-to-center before the notch that
identifies cylinder number 1. The ECU has the engine
firing order stored in memory, therefare it knows that
following the notch identifying cylinder 1 will be the notch
identifying cylinder 5 etc. The camshaft timing wheel turmns
at one half the speed of the crankshaft timing wheel.

Camshaft Timing Wheel

60°

Camshaft Timing Wheel Notches

Continued on naxt page AG.RG34710,1538

AGA38T —UN-26MNOVET

AGA3B0 -UN-23NOva7

-19-30SEP97-4

CTM188 (15FEBOO) 100-36 PowenrTecH 105 L & 12.5 L Diesel Engines

021500
PN=56




Theory of Operation

Top
_ Dead
\ Center

\
>
/

Top
Dead ----
Center

AGa383 -19-18SEPIB

Crankshaft/Camshaft Timing Wheels Relationship

Crankshaft/Camshaft Position Relationship

When the cam position sensor detects the extra notch
on the cam timing wheel, the ECU is informed that the
notch identitying cyiinder 1 is 15° of crank rotation
away from the cam position sensor, and the center of
the flat area on the crank timing wheel is 30° of crank
rotation away from the crank position sensor. One
timing cycle will then begin when the cam position
sensor is directly in the center of a notch on the cam
timing wheel. At this time, the crank position sensor is
directly in the center of a flat area on the crank timing
wheel, and piston number 1 is 69° of crankshait
rotation away from TDC on the compression stroke.
During the previous 120°, the ECU caiculated engine
speed and determined the optimum time to start
injecting fuel and the optimum time to stop injecting
(determines fuel amount).

It then manitors each crank timing notch until the tirne
to start injection occurs, at which time it energizes the
Electronic Unit Injector (EUI) solenoid to start fuel
delivery.

It continues to monitor each crank timing notch until
the time to end injection occurs, at which time it will
deenergize the EUI solenoid to stop fuel delivery.

In the event of a crank or cam position sensor failure,
a “limp-home” mode will aliow the ECU to operate with
ohly one position sensor input. If the crank position
sensor fails, engine power will be low. If the cam
position sensor fails, fong cranking times wiil be
required to stan the engine. ¥ both sensors fail, the
engine will die and wor't restart.

RG,AG34710,1536  —19-30SEP97—4/4

PowerTecH 10.5 L & 125 L Diesel Engines

021500
PN=57

CTM188 (15FEBOO)




Theory of Operation

'd Engine Control Unit (ECU)
38

AR IO

E

30 Terminafl

Half of 60-Way .
ECU Connector Hff; gggmgy

ECU Connector

60-Way
ECU Connector

48-Way
ECU Connector

30 Terminal
Half of 60-Way
ECU Connector 18 Terminal
Half of 48-Way
ECU Connector

RG10417 —19-30NOVI9

Deare Level 8 ECU

The Engine Control Unit (ECL) is the “brains” of the computer software which together perform the
Electronic Control System. The ECU is a following functions: :
self-contained unit containing electronic circuitry and

. Continued on next page HG RG34710),1537 —19-305EPO7-1/2
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Theory of Qperation

Convert the electrical signals from the various
sensors into digital signals

Make decisions of optimum fuet quantity and
injection timing based on information from various
Sensors

Limit maximum fuel for operation on multiple power
curves

Control fuel delivery

Provide min-max or all-speed governing

Perform self diagnosis on the control system
Store trouble codes in memory

The ECU connects to the wiring harness through a
white, 48-way ECU connecior, which is composed of a
30 terminal ECU connector and an 18 terminal ECU
connector, and a black, 60-way ECU connector, which
is composed of two 30 terminal connectors. The
connectors are marked by letters and numbers to help
identify the ierminals.

The ECU is composed of the following subsystems:
Analog/Digital Converters

This portion of the ECU converts the analog voltage
signals from the varicus sensors into digital signals

that the central processing unit can “understand”.

Central Processing Unit (CPU)

The central processing unit performs the mathematical
computations and logical functions that are necessary

in controlling injection fuel quantity and injection timing.
The CPU commands the Electronic Unit Injectors
{EUIs) and controls the self diagnostic system.

Memory
The ECU contains 3 different types of memory:
— Random Access Memory - RAM

The RAM is like the working desk top of the ECU.
Data from the various sensors and the results of
various calculations are temporarily stored in RAM.
Information in RAM is lost when baitery voliage to the
ECU is removed.

— Read Only Memory - ROM

The AOM contains programmed information.
Information in ROM can only be read, not changed.
ROM information is retained when battery voltage is
removed.

— Electrical Erasabie Programmable Read Only
Memory - EEPRCM

The EEPROM contains information programmed in at
the factory including engine 'specific data, and
application data. Information in the EEPROM is
retained when battery voltage is removed.
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Cruise Control Operation

The ECU is available with and without the cruise
control function. 1t is an off-rocad cruise control that
mairtains constamnt engine speed under varying load
conditions. This function is especially intended for field
applications where an operator faces the need to turn
the vehicle around at the end of each row. This cruise
corttrol allows the driver to use the throttle and/for
brake to turn the vehiclé around. When ready to
resume field operations, the operator brings the engine
speed above 1300 rpm and activates the
Cancel/Resume function again to resume cruise
speed. An internal timer gives the operator one minute
to complete the turnaround maneuver,

The cruise control has the normal functions of:

Cruise control power “ON" or “OFF”

“Set” or “Bump Up” engine speed

“Resume” or "Bump Down” engine speed

Vehicle brake or clutch pedal to disengage cruise
cantrol

On 12 volt ECUs, the engine speed can be set from
two different locations. The primary location would
normally be in the cab of the vehicle and is used to set
a constant engine speed while the vehicle is being
driven. The secondary cruise control is normally used
in a location that provides PTO speed control and is
used with the engine in “nautral” or out of gear. Both
locations have the normal cruise control functions.

DPSG,RG40B54,457  —18-1400T788-11

PowenTecH 10.5 L & 12.5 L Diesel Engines

021500

PN=60

CTM188 (15FEB0OO)




Theory of Operation

Engine Protection 100
41

There are two levels of engine protection: occurs, it is the responsibility of the operator to shut

down the engine.

s Warning — The warning lamp (if equipped) turns « Engine Protection WITHOUT Shutdown — The
ON. engine will derate either due to a “Warmning” or a
Causes: “Shutdown” frouble light. If a “Shutdown” trouble light
— Lower than normal oil pressure occurs, it is the responsibility of the operator to
~ Engine coolant temperature higher than normal shutdown the engine.

— Higher than normal manifold air temperaiure + Engine Protection with Shutdown— The engire

— Lower than normal fuel supply pressure will derate either due to a “Warning” or a “Shutdown”
— Higher than normal fuel supply pressure trouble light. If a “Shutdown™ trouble light is detected,
- Water in fuel detected the ECU will shut down the engine in 30 seconds. If

— High air filter restriction the problem is corrected within the 30 second delay

— Power derates period, the power will increase at a particular rate

s Shutdown — The shutdown iamp {if equipped) until full power is reached. The “Warning” fault lamp
turns ON. will remain ON until the power returns to normal,
Causes: and at that time, it will shut OFF.

— Extremely low oil pressure

— Extremely high engine coolant temperature SHUTDOWN OVERRIDE

— Loss of coolant

— Extremely fow fuel supply pressure NOTE: Holding the shutdown override switch

— Water in fuel continuously detected continuously “ON” will not reset the 30 second

There are three different engine protection programs fimer.

avaitable:

The engine protection shutdowns can be overridden

s No Protection — The cperator must reduce the for 30 seconds at a time. This can be used to move a
speed of the engine when the “Warning”trouble light vehicle to a safe location. Each time the switch is
is ON, and shutdown the engine when a “Shutdown” pushed, the shutdown timer is reset to 30 seconds,
trouble light is ON. f a “Shutdown” trouble light and the engine will run in a derated power mode.
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Theory of Operation

Different Derate Programs

NOTE: The derate programs shown below apply fo
OEM engine applications that contain engine

derate programs. Refer to specific machine
manual for application derate programs.

LOW OQIL PRESSURE PROTECTION

« Warning: A power derate of 2% per minute with a
maximum derate of 20% of rated power will start if
the “Warning” fault lamp is set. If oil pressure
increases over the "Warning” fault pressure, the

protection. Other applications may have similar

NOTE: Shutdown only occurs on engines thaf have

the option in their ECU.

LOSS OF COOLANT PROTECTION

Shutdown: A power derate of 20% per minute with
a maximum derate of 40% of rated power occurs if
the coolant level becomes low. If the loss of coolant
switch does not reset within 30 seconds, the engine
will shutdown. If the switch resets within 30 seconds,
the power increases at 20% per minute until full
power is reached.

power will increase at the rate of 2% per minute until
full power is reached.

+ Shutdown: A power derate of 20% per minute with
a maximum derate of 40% of rated power occurs if
oil pressure becomes lower than the “Shutdown”
fault pressure. If this fault stays on for 30 seconds,
the engine will shut down. If oil pressure begins to
increase above the “Shutdown” fault pressure, the * Warning: A power derate of 2% per minute with a
“Warning” fault will activate. The power derate will maximum derate of 20% of rated power will start if
revert to the “Warning” fault. the “Warning” fault lamp is set. If the fuel pressure
increases over the “Warning” fault pressure, the
power will increase at the rate of 2% per minute until
full power is reached.

« Shutdown: A power derate of 20% per minute with
a maximum derate of 40% of rated power occurs if
the fuel supply pressure becomes lower than the
“Shutdown” fault pressure. If this fault stays on for
30 seconds, the engine will shut down. If the fuel
pressure begins to increase above the “Shutdown"
fault pressure, the "Warning” fault will activate. The
power derate will revert to the “Warning” fault.

NOTE: Shutdown only occurs on engines that have
the option in their ECL.

LOW FUEL PRESSURE PROTECTION

NOTE: Shutdown only occurs on engines that have
the option in their ECU.

HIGH ECT (ENGINE COOLANT TEMPERATURE)
PROTECTION

« Warning: A power derate of 2% per minute with a
maximum derate of 20% of rated power will start if
the “Warning" fault lamp is set. If ECT decreases
below the "Warning” fault pressure, the power will
Jincrease at the rate of 2% per minute until full power
is reached. :

» Shutdown: A power derate of 20% per minute with
a maximum derate of 40% of rated power cccurs if
ECT exceeds the “Shutdown” fault temperature. i
ECT does not decrease below the “Shutdown” fault
temperature within 30 seconds, the engine wili shut
down. |f ECT decreases below the “Shutdown” fault
temperature within 30 seconds, the power derate will
divert to the “Warning” curve.

NOTE: Shutdown only occurs on engines that have
the option in their ECU.

HIGH FUEL PRESSURE PROTECTION
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Theory of Operation

-

» Warning: A power derate of 2% per minute with a

maximum derate of 20% af rated power occurs i
fuel pressure exceeds the “Warning” fauit pressure.
if the fuel pressure decreases below the “Warning”
fault pressure, the power will increase at the rate of
2% per minute until full power is reached.

WIF (WATER IN FUEL) PROTECTION

» Warning: A power derate of 2% per minute with a2

maximum derate of 20% of rated power will start if
the “Warning” fault lamp is set. If WIF decreases
past the “Warning” fault pressure, the power will
increase at the rate of 2% per minute until full power
is reached. )
Shutdown: A power derate of 20% per minute with
a maximum derate of 40% of rated power occurs if
WIF exceeds the “Shutdown” time limit for this
detection. If WIF does not decrease below the
“Shutdown” detection level within 30 seconds, the
engine will shut down. If WIF decreases below the
“Shutdown” detection level within 30 seconds, the
power derate will divert to the “Warning” curve.

NOTE: Shutdown only occurs on engines that have
the option in their ECU.

HIGH MAT (MANIFOLD AIR TEMPERATURE)
PROTECTION

Warning: A power derate of 2% per minute with a

- maximum derate of 20% of rated power occurs if
MAT exceeds the “Warning” fault temperature. If
MAT decreases past the "Warning” fault pressurs,
the power will increase at the rate of 23 per minute
until full power is reached.

AIR FILTER RESTRICTION PROTECTION

+ Warning: A power derate of 2% per minute with a
maximum derate of 20% of rated power will start if
the “Warning” fault lamp is set. If the air pressure
increases over the "Warning” fault pressure, the
power will increase at the rate of 2% per minute until
full power is reached.
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Theory of Operation

Multiple Torque Curve Selection

The ECU has the ability to limit the maximum fuel quantity
such that muitiple torque curves can be individually
selected while the engine is running. The selection of
multiple torque curves is determined by either switch
inputs into the ECU’s torque curve select terminal, or by
messages from other controflers on the machine's
Controller Area Network (CAN). In most applications, one
torque curve is used for “normal” operation. Several other
derated tarque curves will be used to protect vehicle
axles, hitches, and transmissions, etc. under certain
operating conditions.

For example: a machine can choose multiple torque NR
curves using simple switching arrangement. A simpie

on/off toggle switch and resistor can be used to switch Engine Speed
between torque curve 1 (maximum power), and any of the

other torgue curves. When the switch is open, the ECU

will command torque curve 1. When the switch is closed,

the ECU will command one of the other curves depending

on the resistance in the line. See TORQUE CURVE

SELECTION in Group 198 of this manual for torque curve A—Normal Power Curve
selection specifications. B-Derated Power Curve

Li-Low (Siow) Idle
NR-Normal Rated

Fi-Fast Idie
Torque Curves

RGAS52 —19-1BSEPYS
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Theory of Operation

Governor Droop Mode Selection

The electronic control system has the ability to provide
two types of governing; all-speed governing and
min-max speed governing. When operating in the
all-speed governor mode, the Engine Control Unit
(ECU) controls the engine speed based on the analog
throttle input or the PWM throttle input. When
operating in the min-max speed governor mode, the
ECU provides the same minimumn (low idle) and
maximum {fast idle) speed governing as with the
all-speed governor. However, in between the minimum
and maximum speeds, the analog throttle input or
PWM throttle input is used by the ECU to select a fuel
quantity. Thus, the throttle commands fuel quantity
rather than engine speed in the min-max governor
mode.

The ECU also has the ability to provide two types of
droop; normat and isochronous (0% droop). The

normal droop gives a drop in engine speed with an
increase in load or an increase in engine speed with a
decrease in load. When in isochronous, the droop is
set at 0%, and there is a no change in engine speed
with changing loads until engine's torque limit is
reached. The factory low idle speed is always set for
isochronous governing. Droop selection is determined
by either switch inpuis into the ECLF's droop select
terminal, or by messages from cther controllers on the
machine’s Controller Area Network (CAN).

See GOVERNOR DROOP MODE SELECTION in

Group 198 of this manual for governor droop mode
specifications.
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Theory of Operation

Engine Control Unit (ECU) Self-Diagnosis

The Engine Control Unit (ECU} has the ability to detect
problems internally and in the electronic control
system. This inciudes determining if any sensor input
voltages are too high or too low. If the ECU detects a
problem with the electranic control system, a
Diagnostic Trouble Code (DTC) specific to the failed
system will be stored in the ECU's memory.

There are two types of DTCs:

» Active
+ Stored

Active DTCs indicate that the failure is occurring.
These type of failures are sometimes called “hard”
failures.

Stored DTCs indicate that a failure has occurred in the
past, but is not currently cccurring. This type of DTC
can be caused by an “intermittent” failure. These could
be problems such as a bad connection or a wire
intermittently shorting to ground.

There are several different methods for displaying both
stored and active DTCs from the ECU.

NOTE: If the Diagnostic Scan Tool (DST) is used fo
read a sensor voltage and calculated value,
and there is an active DTC for that sensor, the
calculated value for that sensor will be the
“imp home” value and the voltage will be the

actual sensor voltage. Use the voltage during
diagnostics unless otherwise directed by a
diagnaostic chart.

SPN/FMI CODES

Some applications output DTCs according to the
J1939 standard as a two part code. The first part is a
two to four-digit Suspect Parameter Number (SPN)
followed by a one or two-digit Failure Mode identifier
(FMI) code. In order to determine the exact failure,
both parts (SPN and FMI) of the code are needed.
This SPN identifies the system or the component that
has the failure; for example SPN 110 indicates a
failure in the engine coolant temperature circuit. The
FMI identifies the type of failure that has occurred; for
example FMI 4 indicates voltage input below normal.
Combining SPN 110 with FMI 4 yields engine coolant
temperature input voltage low, or the equivalent of
2-digit trouble code 24.

2-DIGIT CODES

Some John Deere applications display DTCs as 2-digit
codes read from an on-board display.

CLEARING STORED DTCS
Stored DTCs can be cleared through the OEM

instrument pane! or through the Diagnostic Scan Too!
{DST).
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Group 105

Engines and Testing Procedures

About this Section of the Manual

This section of the manual contains necessary
information to diagnose problems with the base
engine, the lubrication system, and the cooling system.
Use this information in conjunction with the 6105 and
5125 DIESEL ENGINES REPAIR Manual (CTM 100).
This section is divided into two areas: diagnosing
malfunctions and testing procedures. The diagnosing
malfunction areas are further divided into the following
headings, containing the following symptoms:

« (E) Diagnosing General Engine Malfunctions:
— E1 - Engine cranks/won’t start
E2 - Engine misfiresfruns irregularly
E3 - Engine does not develop full power
E4 - Engine emits excessive white exhaust smoke
E5 - Engine emits excessive black or gray
exhaust smoke
E6 - Engine will not crank
E7 - Engine idles poorly
E8 - Abnormal engine noise
(L) Diagnosing Lubrication System Malfunctions:
— L1 - Excessive 0il consumption
— L2 - Engine oil pressure low
— L3 - Engine oil pressure high
(€) Diagnosing Cooling System Malfunctions
— C1 - Coolant temperature above normal
— C2 - Cootant temperature below normal
— C3 - Coolant in oil or oil in coolant
{F) Diagnosing Low Pressure Fuel System
Malfunctions
— F1 - Dual rail fuel supply system check
— F2 - Excessive fuel consumption on a dual rail
fuel system
F3 - Fuel in 0il on a dual rail fuel system
F4 - Single rail fuel supply system check
F5 - Excessive fuel consumption on a single rail
fuel system

— F6 - Fuel in oil on-a single rail fuel system
« (D) Diagnosing Diagnostic Scan Tool (DST)

Communication Malfunctions:

~ D1 - ECU does not communicate with DST
Procedures for diagnosing some of the above
symptoms are formatted such that a test or repair is
recommended, then based on the resuits another test
or repair is recommended. Other symptoms are
formatted in a symptom - problem - solution format. In
these symptoms, the problems are arranged in the
most likely or easiest to check first. Symptoms
arranged in both formats refer to testing procedures in
the second part of this section. The second part of this
section of the manual contains the following testing
procedures:

» Lubrications System Testing Procedures:
— Check engine 0il pressure
— Check for excessive crankcase pressure (blow-by)
— Check for turbocharger oil seal leak
Cooling System Testing Procedures:
— Inspect thermostat and test opening temperature
— Pressure test cooling system and radiator cap
— Check for head gasket failures
+ Air Supply and Exhaust Systems Testing Procedures
— Measure intake manifold pressure {turbo boost)
— Check for intake and exhaust restrictions
— Test for intake air ieaks
~ Check for exhaust air leaks
Fuel System Testing Procedures:
~ GCheck dua! rail fuel supply pressure
— Bleed the dual rail fuel system
— Check single rail fuel supply pressure
- Bleed the single rail fuel system
Timing/Sensor Testing Procedures:
— Check and adjust camshaft-to-crankshaft timing
— Check crankshaft position sensor depth
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Engines and Testing Proceduras

E1 - Engine Cranks/Won't Start

Before using this diagnostic chart:

= Ensure that fuel quality and quantity are OK
» Ensure that engine cranking speed is OK

» Ensure that oil viscosity is correct.

= Connectto the DST
» Crank engine for 15 seconds
» Using DST, check for active DTCs

No active DTCs present Active DTC(s) present ECU will not
communicate with DST

= Start cranking engine » o to the appropriate - -
= While cranking observe: diagnostic chart = See diagnostic chart (D1) - ECU
"« Cam and crank noise » Diagnose active DTCs first DOES NOT CDMMUMCATE
indicators on the DST » |fany of the DTCs have a SPN WITH DST in this Group
» Crank status indicator on of 636 or 837 go to those first
the DST

No cam or crank noise Cam or crank noise, or
and crank status crank status doesn't
reaches 15 reach 15

= Ignition OFF » Inspect the vehicle for possible failures that can

= Operate the hand primer pump cause either of these conditions, for example; Bad
located on the fuel filter base electrical connections, damaged sensor, damaged
until moderate resistance is felt camshaft or crank timing ring, EMI from improperty

* Try to start engine installed radio equipment, or cther electronic devices.

= Repair and retest

Engine does not start

= While cranking the engine,
use the DST and read the
Pilat Injection parameter

Continued oh next page Continued on next page
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B Engines and Testing Procedures

E1 - Engine Cranks/Won’t Start - Continued

Pilot Injection reads ON or N/A Pilot Injection reads OFF

Pilot njection should be ON if the ECT

» Check the fuel supply system by IS g(::[gw Sge(r:tr(m??l:ﬁ dlI P'Iocti lr;gcr:ntli?_lr;
referring to chart F1 - DUAL RAIL IS A un " ESE;? mon, de o
FUEL SUPPLY SYSTEM CHECK or problem In the =L 1 sensor cireuit

F4 - SINGLE RAIL FUEL SUPPLY
SYSTEM CHECK in this Group

Fuel supply system OK Fuel supply system
problem found

» |gnition OFF
= Remove rocker arm cover = Repair fuel supply system
Note: Rocker arm cover gasket is problem and retest
reusable if no visible damage is
detected. Do not store cover
resting on gasket surface.
= Check EUI rocker arms, valve rocker
arms, and camshaft operation
» Check that the hold down clamp cap
screws on all EUls are tightened to
specification. For Dual Rail fuel
systems see Group 35 of 6105 and
6125 Diesel Engine Repair Manual
(CTM 100). For Single Rail fuel
systems see Group 36 of 6105 and
6125 Diesel Engine Repair Manual
(CTM 100)
Inspect EUI harness and EUI harness
connector for damage

All components Faulty companent
operating correctly found

= Repair faulty compenent and
Continued on next page ) retest
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Engines and Testing Procedures

i E1 - Engine Cranks/Won't Start - Continued
4

» Verify cam/crank timing is correct.
Perform CHECK CAMSHAFT -TO-
CRANKSHAFT TIMING later in this
Group

Cam/crank timing OK Cam/crank timing NOT OK

* Replace ECU See CHECK AND ADJUST

* Retest CAMSHAFT-TO-CRANKSHAFT
TIMING in Group 16 of 6105 and
6125 Diesel Engine Repair
Manual (CTM 100)
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Engines and Testing Procedures

( E2 - Engine Misfires/Runs Irregularly

L

Before using this diagnostic chart, check for the following
that could cause or be mistaken as missfrough running:

s |ntake manifold air leaks
Engine mechanical problems
Transmisston problems

Engine Accessories, such as A/C, cycling on and off
Electromagnstic interference (EMJ) frem improperly installed

radios etc.

= Ignition ON, engine idling
= Using the DST, read active DTCs

No active DTCs Active DTCs present

= |gnition ON, engine idling

* Go to appropriate diagnostic chart
= If any of the DTCs have a SPN of
636 or 837, diagnose those first

Running rough

Not running rough

= Operate engine under conditions
where the missfrough running
complaint occurs

Running rough

= Using the DST, read active DTCs

Not running rough

= No problem found, verify complaint
and try to reproduce conditions of
miss/rough running complaint

No active DTCs

Continued an next page

'

Active DTCs present

* Go to appropriate diagnostic chart
« |f any of the DTCs have a SPN of
636 or 637, diagnose those first
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) Engines and Testing Procedures

E2 - Engine Misfires/Runs Irregularly - Continued
B

= Using the DST, perform the Compression Test. For
instructions, see DST ENGINE TEST INSTRUCTIONS -
COMPRESSION TEST in Group 115. Make note of the
results,

* Using the DST, perform the Engine Misfire Test. For
Instructions, see DST ENGINE TEST INSTRUCTIONS -
CYLINDER MISFIRE TEST in Group 115. Make note of
the results.

One or more cylinders scared 10% or
All cylinders scored within more lower than the rest on the
10% of each other on both compression test and the SAME

tests cylinder{s) scored 10% or more lower
on the misfire test

= Check the fuel supply system -
by referring to chart F1 - DUAL » Determine the cause of low
RAIL FUEL SUPPLY SYSTEM compression pressure on the low
CHECK or F4 - SINGLE RAIL scoring cylinders
FUEL SUPPLY SYSTEM

CHECK All cylinders scored within 10% of each
other on the compression test and one
or more cylinders scored 10% or lower
One or more cylinders scored 10% or more than the rest on the misfire test
lower than the rest on the compression test
and DIFFERENT cylinder(s) scored 10% or
more lower on the misfire test = Check EUI pre-load adjustment on
the EUl(s) of the cylinder(s) that
tested low on the misfire test. See
= These types of results indicate either the CHECK AND ADJUST VALVE
misfire test or the compression test could ASSEMBLY CLEARANCES AND
not operate correctly. Further engine INJECTOR PRELOAD in Group 05
diagnostics should be performed to of 6105 and 6125 Diesel Engine
determine if the engine misfire is caused Repair Manual (CTM 100)
by a faulty EUI or by a compression If EUI pre-load is adjusted properly,
problem replace the EUI(s) of the cylinder(s)
that tested low on the misfire test

Continued on next page
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Engines and Testing Procedures

E2 - Engine Misfires/Runs irregularly - Continued

Fuel supply system is OK Fuel supply system
problem found

= Check EUl pre-load adjustment and
check valve adjustment. See * Repair fuel supply system
CHECK AND ADJUST VALVE problem and retest
ASSEMBLY CLEARANCES AND
INJECTOR PRELOAD in Group 05 of
6105 and 6125 Diesel Engine Repair
Manual (CTM 100)

EUls and valves properly EUls and valves NOT
adjusted properly adjusted
» Ensure there are no engine * Adjust EUIs and valves to
mechanical problems specification and retest. See
= Ensure there is not something CHECK AND ADJUST VALVE
drawing excessive engine power ASSEMBLY CLEARANCES AND | ¢
» If none of the above problems are INJECTOR PRELOAD in Group |2
found, continue diagnostics by going 05 of 6105 and 6125 Diesel =
to diagnostic chart E3 - ENGINE Engine Repair Manual (CTM 100) | 7
DOES NOT DEVELOP FULL o
POWER in this Group 5
19
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Engines and Tesling Procedures

EES - Engine Does Not Develop Full Power

Before using this diagnostic chart, ensure that:
* There are no problems with transmission

= There are no engine mechanical problems

» There is not an excessive load on the engine

= There is no unbalanced ballast
= The air and fuel filters are not restricted or plugged
* Fuel quality is QK

» Using the DST, check for active and
stored DTCs, looking especially for
DTCs that indicate a fuel derate is or
has been in effect

No DTCs

= Operate engine at full load rated
speed

» Under these conditions,
determine type of exhaust
emiited

DTCs present

= Go to appropriate diagnostic
procedure

Small amount or no
exhaust smoke

Continued on next page

Heavy white exhaust
smoke

Heavy black or gray
exhaust smoke

» Go to E4 - ENGINE
EMITS EXCESSIVE
WHITE EXHAUST
SMOKE diagnostic
procedure later in this
Group

* Goto ES- ENGINE
EMITS EXCESSIVE
BLACK or GRAY
EXHAUST SMOKE
diagnostic procedure
later in this Group
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Engines and Testing Procedures

|

E3 - Engine Does Not Develop Full Power - Continued

Group 198

Note: 6750/6850 Self-Propelled Forage Harvester

applications only use one forque ctirve;
therefore, this check is not required.

» The ECU on 10.5/12.5 engines has the ability to operate on muitiple torque curves.
To check that the engine is operating on the carrect torque curve under the
operating conditions where there is a low power complaint:

= Recreate the conditions of the low power complaint
* Using the DST, read the torque curve number
= Compare the torque curve number to the appropriate torque curve chart in

The torque curve number
gisplayed 1S correct for the
operating conditions of the low
power complaint

The torque curve number
displayed IS NOT correct for the
operating conditions of the low
power complaint

= Operate engine and attempt to
recreate the low power condition

» Using DST, observe the governor
selection
Compare governar selection to the
appropriate governor mode chart in
Group 198

» Refer to machine manual to determine
components that if faulty could prevent
the correct torque curve from being
selected

OR
» Faulty torque curve select wiring

Governor selection is
correct

Governor selection is
incorrect

Using the DST, perform the
Compression Test. Forinstructions,
see DST ENGINE TEST
INSTRUCTIONS - COMPRESSION
TEST in Group 115. Make notes of
the results

Using the DST, perform the Engine
Misfire Test. For instructions, see
DST ENGINE TEST
INSTRUCTIONS -CYLINDER
MISFIRE TEST in Group 115. Make
note of the results

= Refer to machine manual to determine
components that if faulty could prevent
the correct governor from being
selected
OR
= Faulty governor select wiring

]

Continued on next page
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Engines and Testing Procedures

E3 - Engine Does Not Develop Full Power - Continued
10

Ali cylinders scored within 10%
of each other on both tests

= Operate engine at full joad rated
speed

= At these operating conditions, using
the DST, read the Percent Throttle
data parameter

One or more cylinders scored 10% or
more lower than the rest on either test

» Go to E2 - ENGINE MISFIRES/
RUNS IRREGULARLY in this
Group

97% or above

= Check the Turbo Boost pressure.
See CHECK INTAKE MANIFOLD
PRESSURE (Turbo Boost) tater in
this Group

Below 97%

= Refer to machine manual and
perform the throttie calibration
procedure; then retest

Intake manifold pressure in
range or above, compared to
boost specification

= Check the fuel supply system by
referring to chart F1 - DUAL RAIL
FUEL SUPPLY SYSTEM CHECK or
F4 - SINGLE RAIL FUEL SUPPLY
SYSTEM CHECK

Fuel supply system is OK

Continued on next page

I

Fuel supply system
problem found

intake manifold pressure below
range compared to boost
specification

Check for the following that can

cause reduced boost pressure:

» Restricted air cleaner

= intake air leak

« Exhaust air Jeak

= Restriction in exhaust

= Faulty turbocharger. See
TURBOCHARGER SEVEN - STEP
INSPECTION in Graup 30 of 6105
and 6125 Diesel Engine Repair
Manual (CTM 100)

* Repair fuel supply system
problem and retest

Continued on next page

v
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Engines and Testing Procedures

E3 - Engine Does Not Develop Full Power - Continued

* Engine appears 1o be delivering full None of the above
power problems found
= Check for vehicle problems that could

cause an excessive load on the

engine = Check the fuel supply system by referring
to chart F1 - DUAL RAIL FUEL SUPPLY
SYSTEM CHECK or F4 - SINGLE RAIL
FUEL SUPPLY SYSTEM CHECK

Fuel supply system is OK Fuel supply system
problem found

Ensure EUI pre-load is correctly

adjusted. See CHECK AND = Repair fusl supply system
CLEARANCES AND INJECTOR

PRELOQAD in Group 05 of 6105
and 6125 Diesel Engines Repair
Manual (CTM 100)

Ensure there are no engine
mechanical problems

Ensure there isn't something
drawing excessive engine power
If none of above problems are
found, the most likely cause of
low power is damaged spill
valves in the EUls. Replace and
retest.
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Engines and Testing Procedures

Note: This procedure should be used if the engine emits excessive white exhaust smoke. This type of
smoke causes a burning sensation to the eyes. If engine emifs a less heavy, bluish exhaust
smoke go fo L1 - EXCESSIVE QIL CONSUMPTION diagnostic procedure later in this group

ﬂ?ﬂ - Engine Emits Excessive White Exhaust Smoke

Before using this diagnostic procedure:

» Ensure fuel quantity and quality are OK.

= Ensure engine coolant temperature is not extremely
low

» Check for a failed head gasket. See CHECK
FOR HEAD GASKET FAILURE'S in this Group

No signs of head

I_‘ gasket failure

= Check compression pressure. See
DST ENGINE TEST
INSTRUCTIONS - COMPRESSION
TEST in Group 115 of this manual

Signs of head gasket

failure are found 7

= See HEAD GASKET
INSPECTION AND REPAIR
SEQUENCE in Group 05 of 6105
and 6125 Diesel Engine Repair
Manual (CTM 100)

All eylinders score within
10% of each other

= Check fuel pressure. See CHECK
DUAL RAIL FUEL SUPPLY
PRESSURE or CHECK SINGLE
RAIL FUEL SUPPLY PRESSURE

One or more cylinders
scored 10% or lower than
the rest

« |nvestigate problems related to
low compression

Fuel pressure within
specification

= Perform CHECK CAMSHAFT-TO-
CRANKSHAFT TIMING in this Group

Continue on next page

Fuel pressure below
specification

= Check fuel supply system. See
chart F1 - DUAL RAIL FUEL
SUPPLY SYSTEM CHECK or F4
- SINGLE RAIlL FUEL SUPPLY
SYSTEM CHECK later in this
Group
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Engines and Testing Procedures

E4 - Engine Emits Excessive White Exhaust Smoke - Continued

Camshaft to crankshaft Camshaft to crankshaft
timing OK timing not OK

» Ensure there are no engine = Perform CHECK AND ADJUST
mechanical problems _ CAMSHAFT-TO-CRANKSHAFT
v |f no other problems are found, TIMING in Group 186 of 6105 and
continue diagnostics by going to 6125 Diesel Engine Repair
diagnostic chart E3 - ENGINE DOES Manual (CTM 100}
NOT DEVELOP FULL POWER in » Retest
this Group
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Engines and Testing Procedures

E5 - Engine Emits Excessive Black or Gray Exhaust Smoke

Note; This procedure should be used if the engine emits excessive black or gray smoke. If engine
emits a less heavy, biuish exhaust smoke go to L1 - EXCESSIVE OIL CONSUMPTION diagnostic
procedure later in this Group

Before using this diagnhostic procedure:
» Ensure fuel quantity and quality are QK

» Ensure engine is not excessively loaded

v Ensure air filter is not restricted or plugged

= Check for intake and exhaust restrictions and
air leaks. See CHECK FOR INTAKE AND
EXHAUST RESTRICTIONS and CHECK

‘ FOR INTAKE AIR LEAKS and CHECK FOR
EXHAUST AIR LEAKS later in this Group

No restrictions or Restrictions or leaks
leaks found found

= Check for turbocharger failure. See = Repair or replace
TURBOCHARGER SEVEN-STEP components as necessary
INSPECTION in Group 30 of 6105
and 6125 Diesel Engine Repair
Manual (CTM 100)

No turbecharger failure Turbocharger failure
found ' found

» Check valve lash. See CHECK AND * Follow appropriate repair
ADJUST VALVE LASH procedure in Group 30 of
CLEARANCES AND INJECTOR 6105 and 6125 Diesel Engine
PRELOAD in Group 05 of 6105 and Repair Manual {CTM100)
6125 Diesel Engine Repair Manua{
(CTM100)

Valve lash on all valves Valve lash on one or more
within specification valves out of specification

* Adjust valve lash and retest

Continue on next page
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Engines and Testing Pracedures

ES - Engine Emits Excessive Black or Gray Exhaust Smoke - Continued

Perform CHECK CAMSHAFT-TO-
CRANKSHAFT TIMING later in this
Group

Camshaft to crankshaft : Camshaft to crankshaft
timing COK timing not OK

Ensure there are no engine = Perform CHECK AND ADJUST
mechanical problems CAMSHAFT-TO-CRANKSHAFT
If no other problems are found, TIMING in Group 16 of 6105 and
continue diagnostics by going to 6125 Diesel Engine Repair
diagnostic chart £3 - ENGINE DOES Manual (CTM100)

NOT DEVELOP FULL POWER in * Retest

this Group

RAG10520 —19-17N0V9g

DPSG,RG40854,338  —19-D60CT99-14

CTiM188 (15FEBOO) PowerTecH 105 L & 12.5 L Diesel Engines

021500

PN=81




l

Engines and Testing Procedures

(E) Diagnosing General Engine Malfunctions - Continued
18

Symptom

E6 - Engine Will Not Crank

E7 - Engine Idles Poorly

E8 - Abnormal Engine Noise

Problem

Weak battery

Corroded or loose battery
connections

Defective main switch or start safety
switch

Starter solenoid defective
Starter defective
Poor fuel quality

Air leak on suction side of air intake
system

Electronic control system problem or
basic engine problem

Worn main or connecting rod
bearings

Excessive crankshaft end play

on next page

Solution
Replace battery.

Clean battery terminals and
connections.

Repair switch as required.

Replace solenoid.
Replace starter.

Crain fuel and replace with quality
fuel of the proper grade.

Check hose and pipe connections
for tightness; repair as required. See
AlIR INTAKE AND EXHAUST
SYSTEM SPECIFICATIONS in
Group 30 of 6105 and €125 Diesel
Engines Repair (CTM 100).

See E2 - ENGINE MISFIRES/RUNS
IRREGULARLY earlier in this Group.

Determine bearing clearance. See
CYLINDER BLOCK, LINERS,
PISTONS, AND RODS
SPECIFICATIONS in Group 10 or
CRANKSHAFT , MAIN BEARINGS,
AND FLYWHEEL SPECIFICATIONS
in Group 15 of 6105 and 6125
Diesel Engines Repair (CTM 100).

Check crankshaft end play. See
CHECK CRANKSHAFT ENDPLAY
in Group 15 of 6105 and 6125
Diesel Engines Repair (CTM 100).
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Engines and Testing Procedures

Symptom

Problem

Loose main bearing caps

Worn connecting rod bushings and

piston pins -

Scored pistons

Worn timing gears or excess back

lash

Excessive valve clearance

Worn camshaft

Worn rocker arm shaft(s)

Continyed on next page

Solution

Check bearing clearance; replace
bearings and bearing cap screws as
required. See CRANKSHAFT , MAIN
BEARINGS, AND FLYWHEEL
SPECIFICATIONS in Group 15 of
6105 and 6125 Diesel Engines
Repair (CTM 100).

Inspect piston pins and bushings.
See INSPECT PISTON PINS AND
ROD BUSHINGS in Group 10 of
6105 and 6125 Diesel Engines
Repair (CTM 100).

Inspect pistons. See PRELIMINARY
LINER, PISTON, AND ROD
CHECKS in Group 10 of 6105 and
6125 Diesel Engines Repair (CTM
100).

Check timing gear back lash. See
ADJUST FRONT TIMING GEAR
BACKLASH in Group 16 of 6105
and 6125 Diesel Engines Repair
(CTM 100).

Check and adjust valve clearance.
See CHECK AND ADJUST VALVE
ASSEMBLY CLEARANCES AND
INJECTOR PRELOAD in Group 05
of 6105 and 6125 Diesel Engines
Repair (CTM 100).

Inspect camshalt. See VISUALLY
INSPECT CAMSHAFT AND
ROLLER FOLLOWERS in Group 16
of 6105 and 6125 Diesel Engines
Repair (CTM 100).

Inspect rocker arm shafts. See
REMOVE ROCKER ARM
ASSEMBLY in Group 05 of 6105
and 6125 Diesel Engines Repair
(CTM 100).

ARG AG34710,1541 -19-30SEPI7-2/3

CTM188 (15FEB0O)

105-17

POWERTECH 10.5 L & 12.5 L Diesel Engines

21500
PN=83-

105
i7




Engines and Testing Procedures

gy Symptom Problem Solution
18
Insufficient engine lubrication See DIAGNOSING LUBRICATION
SYSTEM MALFUNCTIONS, later in
this group.
Turbocharger noise See TURBOCHARGER

SEVEN-STEP INSPECTION in
Group 30 of 6105 and 6125 Diesel
Engine Repair Manual (CTM 100).
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Engines and Testing Procedures

L1 - Excessive Qil Consumption

Before using this diagnostic procedure:

» Check for too low or too high engine oil level

» Check for too low viscosity, or coolant or fuel diluted
engine oil

» Check for excessive exiernal cil leaks

= Check the coolant for signs of oil

No oil found in Qil found in
coolant coolant

= Check for excessive = See C3 - COOLANT IN OIL
crankcase pressure. See OR OIL IN COOLANT later
CHECK FOR EXCESSIVE in this Group
ENGINE CRANKCASE
PRESSURE (BLOW-BY) in
this Group

No fumes and no Excessive fumes or dripping Excessive fumes or dripping oil

dripping oil observed oil observed; appears to be observed; does not appear to
' caused by boost pressure be caused by boost pressure

Check for turbocharger oil = Check the turbocharger, » Excessive blow-by, not caused by
seal leaks. See CHECK repair/replace as needed. boost pressure is most likely
FOR TURBOCHARGER QIL See TURBOCHARGER caused by faulty piston rings/
SEAL LEAK in this Group FAILURE ANALYSIS in cylinder liners not providing an
Group 30 of 6105 and adequate combustion seal.

6125 Diese! Engine Perform a compression test to
Repair Manual {CTM100) verify this is the case. See DST
ENGINE TEST INSTRUCTIONS
- COMPRESSION TEST in
Group 115 of this manual

No signs of oil leakage Signs of oil leakage present

Continued on next page Continued on next page

' '
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l Engines and Testing Procedures

- 20

L1 - Excessive Qil Consumption - Continued

At this point, the most likely cause of the = Investigate problems
excessive oil consumption is one of the associated with oil leakage
following failures in the pistons, rings, and/or as outlined in the test
cylinder liners or in the valve guides: procedure, perform
= Ojl control rings wern or broken _ necessary repairs and
» Scored cylinder liners or pistons retest
= Piston ring groves excessively worn
= Piston rings stuck in ring groves
 Insufficient piston ring tension
» Piston ring gaps not staggered
Cylinder liners glazed (insufficient load during
break-in)
Worh valve guides or stems
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Engines and Testing Procedures

:

Symptom

L2 - Engine Qil Pressure Low

L

(L) Diagnosing Lubrication System Malfunctions - Continued

Problem

Low crankcase oil level

Clogged oil cooler or filter

Excessive oil temperature

Defective oil pump

Incorrect oil

Qil pressure regulating vaive failure

Broken piston spray jet

Clogged oil pump screen or cracked
pick-up tube

Continued an next page

Solution
Fill crankcase ta proper oil level.

Remove and inspect oil cooler. See
REMOVE, CLEAN, AND INSPECT
ENGINE OIL COOLER in Group 20
of 6105 and 6125 Diesel Engines
Repair (CTM 100). Replace oil filter.

Remove and inspect oil cooler. See
REMOVE, CLEAN, AND INSPECT
ENGINE OIL COOLER in Group 20
of 6105 and 6125 Diesel Engines
Repair (CTM 100).

Remove and inspect cil pump. See
CLEAN AND INSPECT OIL PUMP
AND DRIVE GEAR in Group 20 of
6105 and 6125 Diesel Engines
Repair {CTM 100).]

Drain crankcase and refill with
correct oil.

Remove and inspect oil pressure
regulating valve. See Group
REMOVE, INSPECT, AND INSTALL
OIL PRESSURE REGULATING
VALVE in Group 20 of 6105 and
6125 Diesei Engines Repair (CTM
100).

Replace piston spray jet. See
REMOVE AND INSTALL PISTON
SPRAY JETS in Group 10 of 6105
and 6125 Diesel Engines Repair
(CTM 100).

Remove oil pan and clean screen.
Replace pick-up tube. See REMOVE
AND INSTALL OIL PICKUP TUBE in
Group 20 of 6105 and 6125 Diesel
Engines Repair (CTM 100).
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Engines and Testing Procedures

IR Symptom
22

L3 - Engine Qil Pressure High

Problem

Excessive main or connecting rod
bearing clearance

Improper oii classification

Qil pressure regulating valve bushing
loose (wanders)

Improperly operating regulating valve

Plugged piston spray jet

Continued on next page

Solution

Determine bearing clearance. See
Determine bearing clearance. See
CYLINDER BLOCK, LINERS,
PISTONS, AND RODS
SPECIFICATIONS in Group 10 or
CRANKSHAFT , MAIN BEARINGS,
AND FLYWHEEL
SPECIFICATIONSIn Group 15 of
6105 and 6125 Diesel Engines
Repair (CTM 100).

Drzain crankcase and refill with
correct oil.

Remove and inspect oil pressure
regulating valve. See REMOVE,
INSPECT, AND INSTALL OIL
PRESSURE REGULATING VALVE
in Group 20 of 6105 and 6125

. Diesel Engines Repair (CTM 100).

Remove and inspect oil pressure
regulating valve. See REMOVE,
INSPECT, AND INSTALL OIL
PRESSURE REGULATING VALVE
in Group 20 of 6105 and 6125
Diessl Engines Repair (CTM 100).

Replace piston spray jet. See
REMOVE AND INSTALL PISTON
SPRAY JETS in Groups 10 of 6105
and 6125 Diesel Engines Repair
{CTM 100).
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Engines and Testing Procedures

Symptom

Problem

Stuck or damaged filter bypass valve

Stuck or damaged oil cooler bypass
valve

Solution

Remove and inspect filter bypass
valve, See REMOVE, INSPECT,
AND INSTALL OIL COOLER AND
OIL FILTER BYPASS VALVES in
Group 20 of 6105 and 6125 Diesel
Engines Repair (CTM 100).

Remove and inspect oil cooler
bypass valve, See REMOVE,
INSPECT, AND INSTALL OIL
COOLER AND OIL FILTER
BYPASS VALVES in Group 20 of
6105 and 6125 Diesel Engines .
Repair (CTM 100).
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Engines and Testing Procedures

ﬂ-(C) Diagnosing Cooling System Malfunctions:

Symptom

C1 - Engine Coolant Temperature
Abave Normal

C2 - Engine Coolant Temperature
Below Normal

C3 - Coolant in Oil or Oil in
Coolant

Problem

Lack of coolant in cooling system

Radiator core and/or side screens
dirty

Engine overloaded
Too low crankcase oil level
Loose or defective fan belt

Defective thermostat(s)

Damaged cylinder head gasket

Defective water pump

Defective radiator cap

Defective thermostat(s)

Faulty cylinder head gasket

Solution

Fill cooling system to proper level.

Ciean radiator as reguired.

Reduce engine load.
Fill crankcase to proper ail level.
Replaceftighten fan belt as required.

Test thermastat opening
temperature; replace thermostats as
required. See REMOVE
THERMQOSTATS in Group 25 of
6105 and 6125 Diesel Engines
Repair (CTM 100),

Replace cylinder head gasket. See
CHECK FOR HEAD GASKET
FAILURES later in this Group.

Replace water pump. See REMOVE
WATER PUMP in Group 25 of 6105
and 6125 Diesel Engines Repair
(CTM 100).]

Replace radiator cap as required.

Test thermostats; replace
thermostats as required. See
REMOVE THERMOSTATS in Group
25 of 6105 and 6125 Diesel Engines
Repair (CTM 100).

Look for signs of head gasket failure.
See CHECK FOR HEAD GASKET
FAILURES later in this Group.

Continued on nuxt page RG,AG34710,1543 —19-305EP97-1/2
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Engines and Testing Procedures

Symptom

Problem

Faulty oil cooler

Leaking cylinder liner seals

Cracked cylinder head or block

Solution

Remove and inspect engine oil
cooler. See REMOVE, CLEAN, AND
INSPECT ENGINE CIL COOLER in
Group 20 of 6105 & 6125 Diesel
Engines Repair Manual (CTM 100).

Remove and inspect cylinder liners,
See VISUALLY INSPECT
CYLINDER LINERS in Group 10 of ~
6105 & 6125 Diesel Engines Repair
Manual (CTM 100).

Locate crack, repair/replace
components as required.
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Engines and Testing Procedures

F1 - Dual Rail Fuel Supply System Check

RAG10665 -UN-14DEC99

A—Return to Tank Fue! Line D—Fusl Line before Primary F—Hand Primer I—Final Filter
B—Fuel Transfer Pump Fuel Filter G—Primary Fuel Filter J—Check Valve on Return to
C—Fuel Line between Primary E—Check Valve on Primary H—Fuel Pressure Quick Tank Fuel Lina
Fuel Filter and Fuel Filter Inlet Connect Port K—Recirculated Fuel Line
Transfer Pump
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Enginas and Testing Procedures

F1 - Dual Rail Fuel Supply System Check - Continued

If fuel system has been recently opened (filter changed, line removed etc.) perform fuel system bleed
procedure. See BLEED DUEL RAIL FUEL SYSTEM later in this Group and retest.
it Clear Line from JT03513 Fuel Supply System Test Kit after the check valve on the return-to-tank fuel
line (A),
Start engine. This may require several sequences of priming and cranking, priming while cranking, and
ether. After engine starts, let run for 10 minutes, then watch clear line for airfbubbles.
if engine wor't start, pump hand primer until moderate resistance is fet. Crank the engine. When the
clear line loop fills with fuel, watch for bubbles.
Air bubbles can be defined as:

* Normal = bubbles visible on close examination

= Airinfiltration = clusters of bubbles easily visible

* Foam = fuel discoloration (pink = slight) (white = extreme)

Air Infiltration or foam

Normal detected

« Check the weep hole on the side of the transfer pump (B). if weep hole is wet or damp
with fuel, replace the pump and restart at the beginning of this flow diagram.

» If weep hole is dry, reposition Clear Line between the primary filter outlet and the transfer
pump inlet (C).

» Reconnect the return-to-tank fuel line (A).

* Perform bleed procedure. See BLEED DUAL RAIL FUEL SYSTEM later in this Group.

» Crank/start engine,

» [f engine will start, let run for 10 minutes then watch clear line for bubbles.

* If engine won't start, watch clear line for bubbles while cranking.

[

Air |nfiltration Normal

» Ensure that bubbies observed aren't a result of = Test check valve (J) on the retum-
the fuel system being opened and that the fuel to-tank fuel line for leakage
system is completely bled. » Ensure that bubbles observed

« Using JT03421 and JTQ2177 fittings, reposition aren't a result of the fuel system
the clear line to the inlet of the primary filter (D). being opened and that the fuel

= Pump hand primer (F) on primary filter until system is completely bled.
moderate resistance is felt.

= Watch the clear line for several minutes to
determine if fuel is draining back to the tank.

Fuel not draining back Fuel draining back to
to tank tank

Continued on next page Continued on next page _ |Continued on next page
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Engines and Testing Procedures

F1 - Duel Rail Fuel Supply System Check - Continued

* |nspect o-ring face fuel line fitting o-rings for
damage, ensure fittings are tightened to 24
Nm (18 Ib-ft}). DO NOT OVERTIGHTEN.

= Inspect primary filter base, hand primer bulb,
prirary fiter-water separator seal, and fuel
strainer canister (if equipped) for signs of
leakage. Replace components as necessary.

» Bleed fuel system and retest.

= Replace primary filter inlet
check valve (E) and restart at
the beginning of this flow
diagram.

IMPORTANT: Before disconnecting any fuel line, completely clean any debris

from around the fitting. Do not allow debris to enter the fuel line.

= Connect a 0-1000 kPa (0-150 psi) pressure gauge to the fuel supply pressure quick

connect port (H).

» Start engine and check fuel pressure at idle and at rated speed

= If engine won't start, check fuel pressure while cranking.

|

|

Fue! Pressure: 410-480
kPa (60-70 psi) @ idie,
620-690 kPa (90-100 psi)
@ rated speed

Fuel Pressure: 410-480

kPa (60-70 psi) @ idle,

Below 620-690 kPa (20
psi) @ rated speed

Fuel Pressure: Low
pressure all conditions;
below 100 kPa (15 psi)

cranking

Engine won't start;
100-170 kPa (15-25
psi) cranking

= Check the weep hole
an the side of the fuel
transfer pump (B). If
weep hole is wet with
fuel, replace pump and
retest
Test the check valve
(J) on the return-to-
tank fuel line (D) for
leakage if it has not
been tested.
i both of these items
check OK, it appears
that the fuel system is
operating correctly.

= Change primary (G)
and final {1} fuel fitters
and retest, See Group
35 of CTM 100.

= Pinch-off the
recirculation fuel line
(K)

s Start/crank engine

and check pressure

» Return to diagnostic
chart E1 - ENGINE

" CRANKS/WON'T
START

Continued on next page
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Engines and Testing Procedures

F1 - Duel Rail Fuel Supply System Check - Continued 105
29

Pressure does not increase Pressure increases to at ieast
414 kPa (60 psi) @ idle; 103-172
kPa (15-25 psi) cranking

» Keep the recirculation line (K) pinched- = Check pressure regulator on fuel
off. manifold for debris.

» Pinch-off the return-to-tank fuel line {(A). * If no debris is found, replace fuel

= Start/crank engine and check fuel manifold. See Group 35 of CTM
pressure 100,

Flush the fuel rail.
Bleed the fuel system and retest.

Pressure increases to at least Pressure below 620 kPa
620-827 kPa (90-120 psi) (90 psi)
cranking or idling

» Check the orifice at the fuel = Remove the transfer pump and
manifold, inspect the drive coupling for a
proper fit, cracks, and
deterioration.

= If drive coupling is OK, replace
transfer pump. See Group 35 of
CTM 100.
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‘ 1 (F) Diagnosing Low Pressure Dual Rail Fuel System Malfunctions - Continued
30

Engines and Testing Procedures

Symptom Problem Solution
F2 - Excessive Fuel Consumption Poor fuel quality Drain fuel and replace with quality
on a Dual Rail Fuel System fuel of the proper grade,
Engine overloaded Reduce engine load
Air cleaner restricted or dirty Replace air cleaner element as
required.
Compression too low Dstermine cause of low compression

and repair as required.

Leaks in fuel supply system Locate source of leak and repair as
required. :
F3 - Fuel in Oil on a Dual Rail Cracked or worn Electronic Unit Remove suspected EUI, replace EUI
Fuel System Injector (EUN) O-ring O-ring a&s required. See REMOVE

AND INSTALL ELECTRONIC UNIT
INJECTORS (DUAL RAIL FUEL
SYSTEMS) in Group 35 of 6105 and
6125 Diesel Engines Repair (CTM
100). '

Cracked cylinder head Locate crack, repair/replace
components as required.
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Engines and Testing Procedures

F4 - Single Rail Fuel Supply System Check
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A—Fuel Supply Pressure D—Fuel Line Returning to Fuel F—Fuel Line betwean Transfer H—Hand Primer
Quick Conneact Filter Housing Pump and Cylinder Head I—Transfer Pump
B—Vacuum Port E—Return to Tank Fuel Line G—Fuel Line between Fusl
C—Fuel Line Entering Cylinder from Fuel Filter Housing Filter Housing and
Head Transfer Pump
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Engines and Testing Procedures

F4 - Single Rail Fuel Supply System Check - Continued

» Check for ruptured fuel lines.

= If fuel system has been recently opened (filter changed, line removed etc.), check
affected o-rings on fittings and filter for air leaks.

» If no leaks found or if engine has been run out of fuel, perform fuel system bleed
procedure. See BLEED SINGLE RAIL FUEL SYSTEM later in this Group and
retest.

Connect a 0-1000 kPa (0-150 psi} gauge to the fuel supply pressure quick connect
port (A).

Start engine and check fuel pressure at idle and at rated speed.

If engine won't start, check fuel pressure while cranking.

» Fuel Pressure Specification:
» Cranking: 135-175 kPa (20-25 psi)
» Idle: 410-555 kPa (60-80 psi)
» Rated speed: 480-620 kPa (70-90 psi)
[
I 1
Fue'. pressure within Fuel pressure befow

specification for ALL specification for ANY
conditions condition

7

= Install 2 0-30" Hg gauge at the vacuum port (B).

= Perform bleed procedure if there is not a quick
connect at the vacuum port. See BLEED SINGLE
RAIL FUEL SYSTEM later in this Group and
retest. . .

= Start engine and and monitor vacuum at full load
rated speed. ]

I |
20" Hg or less Greater than 20" Hg

| l

IMPORTANT: Before disconnecting any fuel » Plugged fuel filter
line, completely clean any debris OR
from around the fitting. Do NOT » Plugged pre-filter
allow debris to enter the fuel
line.
= Connect Pressure Test Fitting from JT03513 Fuel
Supply System Test Kit and a 0-1000 kPa (0-150
psi) gauge to the fuel line returning to the fuel
filter housing {I}) on the fuel fiter housing end so
the gauge dead ends that fine.
* Check fuel pressure at cranking. The
specification is listed above.

Continued on next page Continued on next page

v v
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3 F4 - Single Rail Fuel Supply System Check - Continued
34

Fuel pressure within Fuel pressure below
specification specification

» Disconnect pressure gauge at end of fuel line = Faulty transfer pump
returning to fuel filter housing (D) and reconnect
that fuel line to the fuel filter housing.

» Perform bleed procedure. See BLEED SINGLE
RAIL FUEL SYSTEM later in this Group and retest.

= Connect 0-1000 kPa {0-150 psi) pressure gauge to
the fuel supply pressure guick connect port (A).

* Pinch off the return to tank fuel line (E).

» Check fuel pressure at cranking, idle, and rated
speed (see specifications on previous page).

|

Fuel pressure within Fuel pressure below
specification for ALL specification for ANY
conditions condition

= Faulty low pressure regulating = Faulty high pressure regulating
valve valve

OR
= Faulty head debris filter (100
micron internal filter).

» If a hard start symptom is being diagnosed, an attempt should be made to
recreate conditions of when the hard starting was observed such as early
morning starts.

= Fit clear line from JT03513 Fuel Supply System Test Kit after the low
pressure regulating valve on the return-to-tank fuel line.

= Start/crank engine and watch for air/bubbles in return-to-tank fuel line (E).

= Airfbubbles can be defined as:

» Normal = bubbles visible on close examination
= Airinfiltration = clusters of bubbles easily visible
= Foam = fuel discoloration {pink = slight) (white = extreme)

Normal amount of Air infiltratton or foam
bubbles detected detected

Continued on next page Continued on next page
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Engines and Testing Procedures

| F4 - Single Rail Fuel Supply System Check - Continued

|
IMPORTANT: Before disconnecting any fuel line,
completely clean any debris from around the
fitting. Do not allow debris to enter the fuel
line.
* Fit a clear line from JT03513 Fuel Supply System Test Kit
between transfer pump and fuel filter.
« Start/crank engine and watch for air/fbubbles in fuel line
between transfer pump and fuel filtter (G},
» Air/bubbles:
» Normal = bubbles visible on close examination
= Airinfittration = clusters of bubbles easily visible
= Foam = fuel discoloration (pink = slight) (white = extreme)

I
I I

Normal amount of Air infiltration or foam
bubbles detected ) detected

» Check the weep hole on the side of = Inspect fuel filter housing,
the fuel transfer pump. If weep hole hand primer, and fuel filter /
is wet, with fuel, replace pump and water separator seal for signs
retest. of leakage. Replace

= Check that the hold down cap screw components as required.
on all EUls is tightened to spec. See
Group 36 of 6105 and 6125 Diesel
Engines Repair (CTM 100},

« [ftorques are correct, remove EUls
and inspect seats for combustion gas
leaks. See Group 36 of 6105 and
6125 Diesel Engines Repair (CTM
100).

IMPORTANT: Before disconnecting any fuel line, completely clean any debris
from around the fitting. Do not allow debris to enter the fuel line.
DO NOT start engine.
= Install a2 clear line between:
« Fuel filter outlet and transfer pump (G)
* Peform bleed procedure. See BLEED SINGLE RAIL FUEL SYTEM later in this Group.
» Pump hand primer on fuel filter until the clear line is full.
» Watch the ciear lines for several minutes to see if fuel is draining back through the
clear lines between:
= Fuel filter outlet and transfer pump
» Low pressure regulating valve and fuel tank

—19-0BFEBDN

Continued on next page
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Engines and Testing Procedures

| 5 F4 - Single Rail Fuel Supply System Check - Continued

No drainback observed Drainback is detected Drainback detected in
at these locations. in clear line between clear line between fuel

low pressure regulating filter and transfer
valve and tank (E) pump (G)

s [f all the above items = Faulty low pressure = Faully check valve
check OK, the fuel regulating valve after fuel filter
system appears to
be operating
cormrectly.

—18—-15FEBDD

RG10488

DPSG, RG40B854,473  —18-01DEC99-1/1

CTM188 (15FEB00) 105-36 PowerTeCH 105 L & 12.5 L Diesel Engines

021500

PN=102




Engines and Testing Procedures

(F) Diagnosing Low Pressure Single Rail Fuel System Malfunctions - Continued
Symptom Problem Solution

F5 - Excessive Fuel Consumption Poor fuel quality Drain fuel and replace with quality
on Single Rail Fuel System fuel of the proper grade.

Engine overloaded Reduce engine load

Air cleaner restricted or dirty Replace air cleaner element as
reguired.

Compression too low Determine cause of low compression
and repair as required.

Leaks in fuel supply system lLocate source of leak and repair as
required.

F6 - Fuel in Oil on Single Rail Cracked or worn Electronic Unit Remove suspected EUI, replace EUI

Fuel System injector (EUI) O-ring O-ring as required. See REMOVE
AND INSTALL ELECTRONIC UNIT
INJECTORS (SINGLE RAIL FUEL
SYSTEMS) in Group 36 of 6105 and
6125 Diesel Engines Repair (CTM
100).

Cracked cylinder head Locate crack, repair/replace
components as required.
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D1 - ECU Does Not Communicate with DST

30 Terminal Half
of 60-Way ECU Connector

CAN Low
CAN ljigh

CAN Shield

Switched Voltage
Static Ground

Diagnostic
Connector

|OTOOSISON COom <og OO

30 Terminal Haif
of 60-Way ECU Connector

AG10656 —18-23NOV99

CAN Terminator

IMPORTANT: Do not force probes into connector This diagnostic chart should be used if communication
terminals or damage will result. Use between the Diagnostic Scan Tool (DST) and the
the JT07328 Connector Adapter Test Engine Control Unit {(ECU) cannot be established.
Kit fo make measurements in
connectors. This will ensure that
terminal damage does not occur.
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Engines and Testing Procedures

—
D1 - ECU Does Not Communicate with DST - Continued

= Connect the DST
= Ignition ON
= Start the ECU Communication Software

DST doesn't DST communicates
communicate with ECU with ECU

= |gnition QFF Problem is intermittent. If no other
= Disconnect any of the following: codes are present, see
= The fuel temperature sensor, MAT INTERMITTENT FAULT
sengor ar the ECT sensor DIAGNOSTICS, earlier in this
s |gnition ON group,
* Using a multimeter, measure the
voltage between both terminals of the
selected sensor harness connector

3.0V or above Below 3.0V

» |gnition ON Ignition OFF
= Note the power light on the Parallel Disconnect 48-way ECU

Data Module (PDM) connector
Ignition ON
Using a muftimeter, measure the
voltage between a good ground
and terminal G1 in the harness
end of the 30 terminal half of the
48-way ECU connector

Power light ON Power light OFF

= Ignition QFF

» Disconnect the
diagnocstic cable from
the diagnostic 3.0 Vor above Below 3.0V
connector

= Probe terminal A in
the diagnostic
connector with a test
light connected to
battery voltage.

= Faulty ECU power fuse » Key-on signal wire
OR open or shorted to
» Faully ECU power wiring ground
OR CR
» Faulty ECU » Faulty ignition switch
= Faulty key-on power
fuse

Continued on next page Continued on next page
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Engines and Tesling Procedures

= |Ignition OFF

= Disconnect 60-way ECU connector
and diagnostic cable from the
diagnostic connector

= Using a multimeter, measure
resistance on the harness end of both
connectors between:

= Terminal O in the diagnostic

D1 - ECU Does Not Communicate with DST - Continued
40

Light ON

= Open or short to
ground in diagnostic
connector switched

Light OFF

= Open in diagnostic
connector ground wire

connector and terminal B1 in the power wire
60-way ECU connector
» Terminal C in the diagnostic
connector and terminal B2 in the
60-way ECU connector
All measurements One or more
50 or less measurements greater
than 5 Q2
= Ignition OFF _ = Open in harness circuit
= 60-way ECU and diagnostic OR
Bopnector sltti_II difconnected = Connector terminals in wrong
» lUsing a multimeter, measure position
resistance between terminals C and
D in the harness end of the
diagnostic connector
Between 45-75 Q Less than 45 or greater
than 75 Q
« Ignition OFF — -
= Reconnect ECU 60-way connector « Faulty or missing CAN terminator
« Ignition ON connector(s) N
= Using a multimeter, measure voltage » Open or shortin CAN wiring
between a good chassis ground and: harness
* Terminal C in the diagnostic
connector
= Terminal D in the diagnostic
connector
Continued on next page ;I
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—

D1 - ECU Does Not Communicate with DST - Continued

Both measurements Either measurement less than
between 1.5-35V 1.5V or greaterthan 2.5V

Faulty ECU/Cab Harness connection » CAN wiring shorted to ground or
OR voltage
Faulty diagnostic cable OR
OR = Faulty ECU
Faulty diagnostic connector
OR
Faulty Parallel Port Data Module
(PDM)

OR
Faulty diagnostic software/computer
configuration

OR

Faulty ECU

RG10506 -19-17NQVSY

DPSG,AGADESS, 455 —19-120CT9-1/1

Check Engine Oil Pressure

1. Remove pipe plug from main oil galley using JDG782
Qil Galley Plug Tool.

2. Attach pressure gauge to oil galley.

IMPORTANT: To achieve an accurate oil pressure
reading, warm engine oil to 105°C
(220°F).

3. Start engine, run at speeds given below, measure oil \ R :
pressure, and compare readings. Oif Pressure Gauge at Main Oil Galley

Specification
Ol Pressure Minimum No Load....................... 100 kPa (1.0 bar) (15 psi)
(Idle)
Maximum Full Load (Rated.............ccccceveveceeee. 450 kPa (4.5 bar) (65 psi)
Speed)

NOTE: The oil pressure regulating valve is designed so
that adjustment of oil pressure should not be
required.

RG10633 -UN-J30NOVE9

Oif Pressura Gauge al Quick Disconnect on Qif Cooler
: RG.AG34710,1547 —18-30SEPS7-1/1
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Engines and Testing Procedures

3 Check for Excessive Engine Crankcase Pressure (Blow-By)
42

RG10428 -UN-3GNOVE9

Breather Tube

A—Breather Tube

Excessive blow-by coming out of the crankcase If excessive blow-by is observed, perform the following
breather tube (A) indicates that either the turbocharger to determine if the turbocharger is causing the blow-by:
seals are faulty or the piston rings and cylinder liners

are not adequately sealing off the combustion . 1. Remove the turbocharger oil drain line where it
chamber. This is a comparative check that requires connects to the engine block and run the line into a
some experience to determine when blow-by is : bucket.

excessive.

. Run engine at high idle, slightly loaded and
Run engine at high idle and check crankcase breather determine if boost pressure is forcing oil through
tube. Look for significant fumes and/or dripping oil the drain line, and check crankcase breather tube
coming out of the breather tube at fast idle, with no to determine if blow-by has decreased.
load.

Continued on next page DPSG,AG40854,7282 -19-10AUGHE-1/2
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] Engines and Testing Procedures

3. If it appears that boost pressure is forcing oil with the drain line disconnected from the block, 105
through the drain line, and/or blow-by decreases replace the turbocharger and retest. 43
\_ DPSG,RGANRG4.282 —19-10ALUGEE-2/2

|_Check for Turbocharger Oil Seal Leak

Seals are used on both sides of the turbocharger rotor
assembly. The seals are used to prevent exhaust gases
and air trom entering the turbocharger housing. Oil
leakage past the seals is uncommon but can occur.

A restricted or damaged turbocharger oil return line can
cause the housing to pressurize causing oil to leak by the
seals. Additionally, intake or exhaust restrictions can
cause a vacuum between the compressor and
turbocharger housing causing oil to leak by the seals.

2]
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z
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AG10634

1. Remove intake tube (A) and exhaust pipe (B). A—intake Hose

. . . B—Exhaust Pipe
NOTE: The infake tube from the air cleaner {not included C—O0il Return Line

in picture) would not have lo be removed for this
test.

2. Inspect the intake tube and turbocharger turbine casing
for evidence of oil leakage.

If oil leakage is present, perform the following:

« Inspect turbocharger oil return line (C) for kinks or
damage. Replace if necessary.

« Check the air intake filter, hoses, and crossover tube
for restrictions.

s Check the exhaust systern for restrictions to inciude
position of exhaust outlet.

3. Perform necessary repairs and retest.

DPSG RG40B54.283  —18-1DAUGI9-1/1
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Engines and Testing FProcedures

Inspect Thermostat and Test Opening
Temperature

Visuaily inspect thermostat for corrosion or damage.
Replace as necessary.

Test thermostat as follows:

A CAUTION: DO NOT allow thermostat or
thermometer to rest against the side or bottom
of container when heating water. Either may
rupture if overheated.

1. Remove thermostats. See REMOVE THERMOSTATS

in Group 25 of 6105 and 6125 Diesel Engines Repair 5
(CTM 100). g

9

2. Suspend thermostat and a thermometer in a container §.>
of water. -

&

3. Stir the water as it heats. Observe opening action of Testing Thermostat Opening Temperature §

thermometer and compare termperatures with
specification given in chart below.

NOTE: Due to varying tolerances of different suppliers,
initial opening and full open temperatures may
vary slightly from specified temperatures.

THERMOSTAT TEST SPECIFICATIONS

Initial Opening Full Open
Rating {Range) (Nominal)
71°C (160°F) 69-72°C (156—162°F) B4°C (182°F)
77°C (170°F) 74-78°C (166-172°F) 83°C (192°F}
82°C {1B0°F) 80-84°C (175-182°F) 94°C (202°F)
B9°C (192°F) B&-00°C (187—194°F) 101°C (214°F)
90°C (195°F) B9-93°C (192-189°F) 103°C (218°F)
92°C (197°F) B3-83°C {193-200°F) 105°C (221°F)
96°C (205°F) 94-97°C (201-207°F) 100°C (213°F)
99°C (210°F) 96-100°C (205-212°F) 111°C (232°F)

4. Remove thermostat and observe its closing action as it
cools. In ambient air the thermostat should close
completely. Closing action should be smooth and slow.

5. If any thermostat is defective on a multiple thermostat
engine, replace all thermostats.

RGAG34710,1548 —19-30SEPR7—1/1

CTM188 (15FEB0O) 105-44 POWERTECH 10.5 L & 12.5 L Diesel Engines

021500

PN=110
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[

Pressure Test Cooling System and Radiator
Cap

CAUTION: Explosive release of fluids from
pressurized cooling system can cause serious
burns.

RGES57 —4UN-20JANS3

Shut off engine. Only remove filler cap when
cool enough to touch with bare hands. Slowly
loosen cap to first stop to relieve pressure
before removing completely,

Test Radiator Cap:

1. Remove radiator cap and attach to DO51045T Tester
as shown.

. Verify with the applications specification manual that
the correct cap is being used.

RGE558 -UN-20JANS3

. Pressurize cap to cap's specified pressure’ . Gaugé
should hold pressure for 10 seconds within normal Fressure Testing Cooling Systern
range if cap is acceptable.
. Remove the cap from gauge, turn it 1807, and retest
cap. This will verify that the first measurement was
accurate.
Test Cooling System:

NOTE: Engine should be warmed up to test overalf
cooling system.

1. Allow engine io cool, then carefully remove radiator
cap.

2. Fill radiator with coolant to the normal operating level,

If gauge does not hold pressure, replace radiator cap.

Continued an next page DPSG AG40A54 284 —18-10ALGID—1/2
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IMPORTANT: DO NOT apply excessive pressure to
cooling system, doing so may damage
radiator and hoses.

3. Connect gauge and adapter to radiator filler neck.
Pressurize cooling system to specified pressure for
application.?.

4. With pressure applied, check all cooling system hose
connections, radiator, and overall engine for leaks.

If leakage is detected, correct as necessary and pressure
test system again.

If no leakage is detected, but the gauge indicated a drop
in pressure, coolant may be leaking internally within the
system or at the block-to head gasket. See CHECK FOR
HEAD GASKET FAILURES later in this Group.

2 Test pressures recommended are for all Deere OEM cooling systems.
On specific vehicle applications, tast cooling system and pressure cap
according to the recommended pressure for that vehicle.
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Check for Head Gasket Failures

-UN-19MAYS8

A—Combustion Seals
(Flanges}

Head gasket failures generally fall into three
categories:

s Combustion seal failures
+ Coolant seal failures
+ Qil seal failures

Combustion seal failures occur when combustion
gases escape between cylinder head and head gasket

combustion flange, or between combustion flange and
cylinder liner. Leaking combustion gases may vent to
an adjacent cylinder, to a coolant or il passage, or
externally.

Coolant or oil seal failures occur when oil or coolant
escapes between cylinder head and gasket body, or
between cylinder block and gasket body. The oil or
coolant may leak to an adjacent coolant or oil
passage, or externally. Since oil and coolant passages
are primarily on right hand (camshaft) side of the
engine, fluid leaks are most likely to occur in that area.

Follow these diagnostic procedures when a head
gasket joint failure occurs, or is suspected.

1. Start and warm up engine if it can be safely
operated. Examine all potential leakage areas again
as outlined previously. Using appropriate test and
measurement equipment, check the following:

Head Gaskel

B—Gasket Body

RGB429

C—Front of Engine

White smoke, excessive raw fuel, or moisture in
exhaust system.

Rough, irregular exhaust sound, or misfiring.

Air bubbies, gas trapped in radiator/overflow tank.
Loss of coolant from overflow.

Excessive cooling system pressure.

Coolant overheating.

Low coolant flow.

Loss of cab heating {air lock)

. Shut engine down. Recheck crankcase, radiator,
and overfiow tank for any significant differences in
fluid levels, viscosity, or appearance.

. Compare your observations from above steps with
the diagnostic charts on the following pages. If
diagnostic evaluations provide conclusive evidence
of combustion gas, coolant, or oil leakage from
head gasket joint, the cylinder head must be
removed for inspection and repair of gasket joint
components,

COMBUSTION SEAL LEAKAGE
Symptoms:
» Exhaust from head gasket crevice.

s Air bubbles in radiator/foverflow tank.
» Coolant discharge from overflow tube.

Continued on next page DPSG,RG40854,281 -18—10ALGYI-1/2
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* & & &5 & » & &

Engine overheating.

Power loss.

Engine runs rough.

White exhaust smoke.

Loss of cab heat.

Gasket section dislodged, missing (blown).
Coolant in cylinder.

Coolant in crankcase ail.

Low coolant level.

Possible Causes:

Insufficient liner standout.

Excessive liner standout differential between
cylinders.

Low head bolt clamping foads.

Rough/damaged liner flange surface.
Cracked/deformed gasket combustion flange.
Out-of-flat/damaged/rough cylinder head surface.
Missing/mislocated gasket firing ring.

Block cracked in liner support area.

Excessive fuel delivery.

Advanced injection pump timing.

Hydraulic or mechanical disturbance or combustion
seal.

NOTE: Cracked cylinder head or liners may also allow

combustion gas leakage into coolant.

If above symptoms are found, see HEAD GASKET
INSPECTION AND REPAIR SEQUENCE in Group 05
of 6105 and 6125 Diesel Engines Repair Manual
{CTM100).

COOLANT SEAL LEAKAGE

Symptoms:

Coolant discharge from head gasket crevice.
Coolant in crankcase oil.

Low coolant ievel.

High oil level.

Coolant discharge form crankcase vent,

Possible Causes:

s Excessive liner standout.

» Excessive liner standout differential between
cylinders.
Low head bolt clamping loads.
Out-of-flat/damaged/rough block surface.
Out-of-flat/damaged/rough cylinder head surface.
Qil or coolant overheating.
Cracks/creases in gasket body surfaces.
Damage/voids in elastomer beading.

If above symptoms are found, see HEAD GASKET
INSPECTION AND REPAIR SEQUENCE in Group 05
of 6105 and 6125 Diesel Engines Repair Manual
(CTM100).

OIL SEAL LEAKAGE
Symptoms:

Oil discharge from head gasket crevica.
Oil in coolant.

Low crankcase oil level.

Reduced oqil to rocker arms (noisy).

Possible Causes:

Excessive liner standout

Excessive liner standout differential between
cylinders.

Low head bolt clamping loads
Qut-of-flat/damaged/rough block surface.
Out-of-flat/damaged/rough cylinder head surface.
Oil or coolant overheating.

Cracks/creases in gasket body surfaces.
Damage/voids in elastomer beading.
Damaged/missing O-ring seal at oil port to rocker
arms.

If above symptoms are found, see HEAD GASKET
INSPECTION AND REPAIR SEQUENCE in Group 05
of 6105 and 6125 Diesel Engines Repair Manual
(CTM100).

NOTE: Defective oil cooler may also allow oil leakage
into coolant.
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Check Intake Manifold Pressure (Turbo
Boost)

Engines and Testing Procedures

The preferred method of measuring intake manifold
pressure (turbo boost) is to use the Diagnestic Scan Tool
{DST) and read the Manifold Air Pressure (MAP)
parameter when engine is developing rated power at full
load rated speed. If the DST is not available, use the
procedure below to manually test intake manifold
pressure.

RGABRO ~LIN_PENOVET

1. Remove ether starting aid assembly adapter or plug i . N
from intake manifold cover, as equipped. Connect Measuring Intake Manifold Pressure
pressure gauge {0 intake manifold using JT05412
Universal Pressure Test Kit. Be sure all connections
are tight.

2. Before checking boost pressure, warm up engine to
allow the lubricating oil to reach operating temperature.

IMPORTANT: Engine speed and load should be
stabilized before taking a gauge
reading. Be sure that gauge warks
properly and familiarize yourself with
the use of the gauge.

3. Observe pressure reading on gauge. Compare reading
to the specification below when engine is developing
rated power at full load rated speed.

if boost pressure is too low, check for the following:

Restricted air filter elements.

Incorrect fast idle adjustment.

Exhaust manifold leaks,

Intake manifold leaks.

Low compression pressure.

Carbon build-up in turbocharger.

Turbocharger compressor or turbine wheel rubbing
housing.

e Restricted exhaust.

4. After completing test, remove test equipment and
reinstall piug. Tighten securely. See INTAKE
MANIFOLD PRESSURE (TURBOCHARGER BOOST)
SPECIFICATIONS in Group 198 of this manual.

FG,AG34710,1549 —13-30SEPS7-1/1
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Engines and Testing Procedures

Check for Intake and Exhaust Restrictions

Check for intake and Exhaust Reslriclions

A—Exhaust piping B--Mufiler

Low power, low boost pressure, and excessive black
exhaust smoke can be caused by an intake air or
exhaust restriction.

1. Inspect exhaust piping (A}, the muffler (B), and the
rain cap {C) for damage or any possible restrictions.

C—Rain Cap

2. Inspect the intake piping (D), elbows, and any
connections. Look for collapsed pipes, dented pipes
and loose connections. Replace companents as

needed.
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Engines and Testing Procedures

Test for Intake Air Leaks

Loose connections or cracks in the suction side of the air
intake pipe can allow debris to be ingested info the engine
causing rapid wear in the cylinders. Additionally, on
turbocharged enginas, comprassor damage may occur
and cause an imbalance resulting in bearing failure. Air
leaking form loose connections or cracks on the pressure
side of the turbocharger can cause excessive smoke and
low power.

NQOTE: The following test procedure requires that the air
intake be sealed off to pressurize the system.
Using a plastic bag to seal the intake air filler is
used as an example.

A CAUTION: Do not start engine during this test
procedure. Plastic bag (or whatever
material/object is used to seal intake) can be
sucked into the engine.

Remove air cleaner cover and main filter element.

. Put a plastic bag over secondary filter element and

install main element cover.

3. Remove plug from manifold and using a suitable
adapter, connect a regulated air source.

4. Pressurize air infake systemn to 13.8-20.8 kPa
{0.13-0.21 bar) (2-3 psi).

5. Spray soap and water solution over all connections
from the air cleaner to the turbocharger or air inlet to
check for leaks. Repair all leaks.

6. Remove plasiic bag from filier element and reinstalt

element and caver.

N ==

TE90GAP -UN-23FEB89

RG 10664 -UN-13DECSS

intake Plug

A—Intake Plug

DPSG.RGADES4 286 18- 1DAUGHS-/1
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Engines and Testing Procedures

Check for Exhaust Air Leaks

Check for Exhaust Leaks

A—Exhaust Manifold Gasket B--Exhaust Manifold Gasket

Exhaust leaks, upstream of the turbocharger will cause Inspect the exhaust manifold gasket, the exhaust
the turbocharger turbine to rotate at reduced speed manifold, and turbocharger gasket for damage and any
resulting in low boost pressure, low power, and signs of leakage. Replace components as needed.

excessive black smoke.

—UN-30NOVIY

RG10851

C—Turbocharger Gasket

DPSG,RG40854,287  —19-10AUG99-11
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Engines and Testing Procedures

105
53

Check Dual Rail Fuel Supply Pressure

1. Connect a 0-1000 kPa {0-150 psi) gauge to the
Diagnostic Quick-connect on the air purge valve after
removing the dust cap and cleaning the
quick-disconnect.

2. Open bleed valve

3. Start/crank engine. Fuel transfer pump should maintain
minimum pressure shown in specification.

3 o
8
o
[
o

Specification
Fuel Transfer Pump Pressura.............. 70170 kPa (0.7~1.7 bar) (15-25
Cranking (Minimum 200 RPM) psi) A—Fuel Supply Pressure Quick Connect Port
Normal (1dIe)............oeerrereeeecrrereoenn.... 410480 kPa (4.1—4.8 bar) (60—
70 psi)
Rated Speed ............cccc i vevnirs e, 620690 kP2 (6.2-6.9 bar) (80—
100 psi)

DPSG.RG40454. 355 —18-070CTg99-—1/1
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Engines and Testing Procedures

Bleed Dual Rail Fuel System

Whenever the fuel system has been opened up for
service (lines disconnected or filters removed), it will be
necessary to bleed air from the system.

. Drain water and contaminanis from clear water
separator sediment bow! (C) by opening drain valve
{A), than operate hand primer (B) until bow! is clear of
water and debris,

. Loosen secondary (final) fuel filter outlet line (a) or
remove cap and open air purge valve (D), (if
equipped).

. Pump hand primer (B) an primary fiter until a2 steady
flow of fuel (without bubbles) comes out of connection.

. Continue pumping hand primer and simuftaneously
tighten outiet line connection to 24 Nem (18 lb-ft). DO
NOT overtighten.

5. Start engine and run at high idle for 3-5 minutes.

NOTE: If both filters were replaced, hand priming will
purge air form the secondary filter followed by
clean fuel, followed by air from the primary filter.
Failure to bleed air from both filters will cause the
engine o die due to air trapped in the system

Air Purge Valva

RG,RG34710,1551 -19-305EP8?-1/1
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Engines and Testing Procedures

Check Single Rail Fuel Supply Pressure

1. Connect a 0-1000 kPa (D-150 psi) gauge to the
Diagnastic Quick-connect an the air purge valve after
removing the dust cap and cleaning the
quick-disconnect.

2. Open bleed valve

3. Start/crank engine. Fuel transfer pump should maintain
minimum pressure shown in specification.

Fuel Transfer Pump Pressure..................... 135~175 kPa (1.35-1.75 bar)

Normal {Ide).........cccceriveeriviiemeecnnn. 410--555 kPa (4.1-5.5 bar) (60~
80 psi)
Rated Speed 480~620 kPa (4.8-6.2 bar) (70—
90 psi)

Specification Checking Fuel Supply Pressure

RGIDEET -UN-14DEC99

Cranking (Minimurn 200 RPM) (20-25 psi) A—Fuel Supply Pressure Quick Connect Port

DP5G,RG40854,355 -10070CT98-1A1
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Engines and Testing Procedures

Bleed Single Rail Fue! System

NOTE: Under normal conditions, fuel system bleeding is
not required. Priming system with hand primer (B)
is normally sufficient. If necessary to bleed the
systemn, use the following ptocedure.

1. Drain water and contaminates from clear water
separator sediment bow! by opening drain valve (C)
and operating primer (B) until bowl is clear of water.

2. Attach an open line to diagnostic port (A) and place
end of line in suitable container for diesel fuel.

3. Pump hand primer (B) until a steady flow of fuel
(without bubbies) comes out of line. A—Diagnostic Port

B-—Hand Primer

NOTE: It can take up to 200 strokes until fuef comes out C-—Water Drain Valve

steadily.

4. Disconnect line from diagnostic port (A).
5. Pump hand primer (B).

NOTE: if engine has been run out of fuel, 200 strokes will
be necessary.

6. Start engine and run for five minutes.
NOTE: If engine does not start aftar 20 seconds of

cranking, pump hand primer an additional 100
strokes, and afternpt to start engine again.

Bleeding Fuel System

DPSG,RG40854.356

-UN-D2SEP9g
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Engines and Testing Procedures

Check Camshaft-to-Crankshaft Timing

¢ Check Camshaft-to-Crankshaft Timing:
1. Remove rocker arm cover.

2. Remove plug from cylinder block and install JDG820
Flywhee! Turning Tool {A).

IMPORTANT: JDGS71 Timing Pin MUST BE installed
into camshaft timing slot (B) first before
attempting to install second timing pin
into crankshaft timing slot.

3. Rotate engine flywheel in running direction until
JDG971 Timing Pin {B) engages fiming slot in
camshaft. This ensures that engine is locked at TDC of
No. 1 cylinder's compression stroke. Intake and i
exhaust rocker arms on No. 1 cylinder should be loose.

. Remove threaded plug from crankshatft timing hole
befow cil cooler and filter housing assembly.

. Slightly move engine flywheel back and forth with
turning tool until a second JDGI71 timing Pin (C) can
be installed in slot in crankshaft. This ensures that
camshaft and crankshatft are in sync {properly timed).

if timing pin does not enter crankshaft timing slot,
crankshaft MUST BE timed to camshaft. See CHECK
AND ADJUST CAMSHAFT-TO-CRANKSHAFT TIMING in
Group 16 of 6105 & 6125 Diesel Engines Repair Manual
{CTM 100).

RGE228 -UN-11NOVg8

RGB227 —UN-11NOVES
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Engines and Testing Procedures

Check Crankshaft Position Sensor Depth

NOTE: Crankshaft vibration damper and front seal shown
removed

The ECU monitors the pasition of the crankshaft and
camshaft to determine piston position and the optimum
time to start and stop injecting fuel. This crank sensor
sends the crank position to the ECU.

1. Disconnect crankshaft position sensor wiring
connector.

AGI0290 -UN-24AUG

Crankshaft Fosition Sensor

. Remove sensor (B) from timing gear cover.

. Install JDG1334 Tool (C) in sensor bore in timing gear
cover until the tool is hand tight within the timing gear
cover.

. Push in on pin {C) until it contacts crankshaft timing
wheel (H).

. Check position of pin end in relation to end of tool as
shown in (D, E, F)

» |f pin's lower shoulder extends above end of tool (D),
add one R60756 shim to sensor.

= If pin's lower shoulder is within range of marks (E),
no shim is required on sensor.

» |f pin is below end of tool (F), call DTAC.

AG10380 -UN-150CT99

Using JDG 1334 Depth Checking Tool

. Grease O-ring with JOT405 High Temperature Grease A—Machined Mounting Surface (Spotface)

B—Crankshaft Position Sensor

. Install sensor in timing gear cover. Tighten to 14 Nem C—Pin {In JDG1334 Depth Taol)

(10 Ib-ft). 0—Sensor Depth Low (Shim Required)
E—Sensor Depth Correct (No Shim Reqguired)
F—Sensor Depth too High (Requires
Investigation}

G—JDG1334 Depth Checking Tool
H—Crankshatt Timing Wheel

DPSG,AG40a54,456 —19-200CTHE1/1
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Group 115
Electronic Control System Diagnostics

About This Section of the Manual

This section of the manual contains necessary information, such as ECU terminal identification,

information to diagnose the electronic control system. system wiring schematic, and component location.

Use this information in conjunction with the 6105 and

6125 DIESEL ENGINES RERAIR (CTM100). IMPORTANT: Not under any circumstances,
should the Engine Control Unit

See the 6105 and 6125 ENGINE REPAIR manual for: {ECU} be opened.

Removal of components NOTE: Instruction is given throughout the diagnostic
Repair procedures charls to make resistance and voliage
Disassembly measurements in the ECU/Cab connector and
Inspection the ECU/Engine connector. Note thal these
Assembly measurements are always made in the

harness end of the connector. Measurements
Farts such as sensors, actuators, connectors, and should never be made in the ECU end of the
wiring harnesses are serviceable and available. connection.

To help diagnose electronic control system problems,
Group 198 SPECIFICATIONS contains useful

RG RG34710,1552 —19-30SEPS7-11

Electrical Concepts

Tests will include making measurements of voltage and
resistance and making checks for open circuits and short
circuits. An understanding of the following concepts is
required to use the diagnostic procedures:

Voltage (volts)
Current {amps)
Resistance (chms)
Open Circuit
Short Gircuit

* 82 & & »
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Electronic Conirol System Diagnostics

Using a Digital Multimeter

It is recommended that a digital multimeter (JTO5791 or
equivalent with an analog display) be used o make the
required measurements in the diagnostic procedures. A
knowledge of the operation of the particular meter used is
assumed.

Instructions for measuring voltages take the following
form:

RW11274 -UN-120DECS8

s Measure voltage from Point A {+) to Point (B) (-)

Digital Muliimeter

in this example, the positive test lead from the voit-ohm
input of the meter should be connected to Point A and the
negative test lead from the commen input of the metar
should be connected to Point B.

Uniess otherwise stated, all voltage measurements are
direct current (D.C.).

In making a resistance measurement, be careful to use
the correct resistance range on the meter. Disconnect
appropriate connectors or turn off key switch, as directed
by diagnostic procedures later in this group.

Operation of JT05791 Digital Multimeter

Digital Display—The digital display reads values of
variables measured. it is updated 2-1/2 times a second. In
normal operation the meter selects the range which will
show the most accurate reading. When the value being
measured is too large for the meter to display, an "OL"
{overload) will be shown. Position of decimal point will
change, depending upon range in use. The display also
verifies the type and size of measurement being made.

Analog Display—This is a bar graph located below the
digital display. The analog display is updated 25 times per
second. It is more responsive to help see trends
developing in variable readings. The polarity indicator is
also part of this display. The full bar graph indicates the
maximum reading for a scale. The arrowhead indicates
OL.

. Continued on next page AG,RS34710,1564 —19~-308SEPI7-1/2
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Electronic Control System Diagnaostics

Selector—The selector is the rotary switch which allows
the operator to select the type of variable to be measured.
For amperage readings, the red {(+) contact must also be
moved to the desired terminal.

Diode Test—The “diode test” position can be used to test
dicdes. A single tone will spund in the forward bias
direction along with a display of forward voltage drop. The
meter also can be used to test continuity. If the circuit is
open, there will be no tone. if the circuit made has
continuity (less than 150 ghms) a continuous tone will
sound.

Autoranging—The meter powers up in the autorange
mode. Range is selected automatically. The digital display
indicates the range.

Manual Ranging—When the violet bution in the middle of
the selector knob is pressed with the meter on, the range
is selected manually. You can “dial” through ranges by
repeatedly depressing the button. As in the autorange
mode, range in use will be shown in the digital display. To
return to autcrange mode, press range button for 1
second. Meter will “chirp” once and return to autorange
maode.

Touch Hold—If the violet button in the selector us
depressed and held down while the meter is being {urned
on, and held until the display reaches full brightness the
meter is in the “touch hold” mode. in touch hold, any
reading which is constant for a minimum of 1/2 second
and differs from the previous reading by at leasi one bar
of the analog display will be “captured” by the meter. A
tone (beep) will sound when the reading has been held.
The operator can then remove the probes and the reading
will be retained. Touch hold is always in autorange mode.
Turn the selector switch to “OFF” to deactivate touch hold.

RAG,AG34710,1564
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Electronic Control Systermn Diagnostics

Electrical Circuit Malfunctions

Circuit Malfunctions

There are four major circuit malfunctions. They are:
1. High-resistance circuit

2. Open circuit

3. Grounded circuit

4, Shorted circuit

DPSG,AG4A0854,37 -19-15DECO8-1/6

RGAB91 -UN-OBJANSS

A-—Unwanted Resistance

Definition of Circuit Malfunctions A circuit having unwanted resistance (A) that
causes a voltage drop and reduces current flow.

1. High Resistance Circuit:

DPSG RG40854,.37 —18-15DECG8-2/5

RGO8IZ  —UN-DGJANSS

+

= =

A—-Break or Separation in
Cireuit

2. Open Circuit:
A circuit having a break or a separation (A} that
prevents current from flowing in the circuit.

Continued on next page DPSG,RG40854 37 —19-150ECIB-3/6
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Electronic Control System Diagnostics

+ =— - » j® 115
_L 5

RG9893 -UN-QEJANIG

-

[ & -
A—Voltage Wire in Contact
with Machine Frame
3. Grounded Circuit:
A voltage wire in contact with the machine frame
(A), providing continuity with the battery ground
terminal.
DPSG,AG40854,37 -19-15DECS8-4/8
Battery Switch Lamp
F1 A B C D
Y . —3 & 1
= y .3, 3
5v (-) M £
¢ g
$
1 2
=8
4. Shorted Circuit: ground wire connecting a component to the
A wire-to-wire contact of two adjacent wires that battery negative terminal}.
provides unwanted continuity between the two » Ground wire shorted to another ground wire
wires. The following are types of short circuits: (wires of zerc voltage).
o Voltage wire shorted to another voltage wire
(wires of equal or unequal voltage). NOTE: This type of short does not create an
+ Voltage wire shorted to a sensor signal wire observable malfunction. Therefore, no further
{wires of unequal voltage). explanation for trouble shooting is necessary.
* Voltage wire shorted to a ground wire {wires of
battery voltage or regulated voltage, shorted to a
Conti on next page DPSG.RG4£854,37 —-19-15DECI8-5/6
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Elecironic Conitrol System Diagnostics

RGB8S5 ~UN-DGJANS2

I

A—Controlling Switch

Locations of Circuit Malfunctions:

In a “Simple Electrical Circuit” the circuit malfunctions
occur at only three locations. They are:

1. Before the controlling switch (A).

2. Between the controliing switch (A) and the load (B).

3. After the lpad (B).

Electrical components can become faully with the
same four cireuit malfunctions. Sometimes component
malfunctions can easily be confused with circuit

&

malfunctions. Therefore, care must be exercised when
isolating the cause of the problem.

==

B—Load

Example: A component may not operate before
disconnecting an electrical connection, but it operates
after reconnecting the connector.

Reason: Oxidation of the terminals created “High
Resistance” and a voltage drop that prevents the
proper amount of current flow to the component.
Disconnecting and reconnecting the connector,
removed some oxidation and re-estabiished good
continuity through the connector.

DPSG,AG40854,37  —19-15DECYB-B/5
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Electronic Control System Diagnostics

Troubleshooting Circuit Malfunctions
RG9896 -UN-06JANDZ

A—Battery
B—Switch
C—Component Terminal

B—Unwanted Resistance
E—Circuit Connector
F—Open Circuit

1. High Resistance Circuit:

A “High Resistance” circuit can result in slow, dim
or no component operation (for example: loose,
carroded, dirty or oily terminals, gauge of wire too
small or broken strands of wire).

. Open Circuit:

An “Open” circuit results in no component operation
because the circuit is incomplete (for example:
broken wire, terminals disconnected, open
protective device or open switch}.

Do the following to isolate the location of a “High
Resistance” or “Open” circuit:

a. With the controlling switch (B) closed (on) and
the load (I} connecied into the circuit, check for

o dbd diddD o

G—Circuit Connector
H—Component Terminal

I—Load {Lamp}
J—Ground

proper voltage at a location easily accessible
between (C) and (H).

 If voltage is low, move toward the voltage
source (A} to locate the point of voltage drop.

» [If voltage is correct, move toward the ioad (I}
and ground terminal (J) to locate the voltage
drop.

NOTE: The example shows high resistance (D)
between (C) and (E) and the open circuit {F)
between (E) and (G).

b. Repair the circuit as required.

¢. Perform an operational check-out on the
component after completing the repair.

DPSG,RGADRSA,38  —198-—150ECHB-1/4
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Electronic Control Systern Diagnastics

®—0
A—Fuse “A" Terminal C—Switch E—Wire Terminal G~—Component Terminal
‘B—Fuse “B" Terminal D—Component Terminal F—Graunded Circuit H—Load (Lamp)

RG2897 -UN-(BJANSE

b. Disconnect the load (H) at component terminal
(G).

3. Ground Circuit:

A “Grounded” circuit (F) results in no compaonent
operation and the fuse or circuit breaker opens (for c. With the controiiing switch (C) open (off), check

example: a power wire contacting the machine for continuity to ground between (D) and (E).

frame, chassis or component housing).
s |f there is continuity, there is a grounded

Do the following to isolate the location of a circuit between (D) and (E). Repair the circuit.

“Grounded” circuit:
NOTE: The example is grounded between (D) and (E)

a. Switch {C) must be open {off). Check for al {F).

continuity to ground between (B) and (C).
¢ Pariorm an operational check-out on the

» [f there is continuity, there is a grounded component after completing the repair.
circuit between (B) and (C). Repair the circuit.
» No continuity, go to step b.

Continisd on next page DPSG RG40854,38 —19-15DECIR-2/4
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Electronic Conirol System Diagnostics

1

R A Sensor

| Control

5

Unit

-UN-06JANIS

i T3

4, Shorted Circuit:

Machines equipped with several electronic control
devices contain wiring harnesses that can become
shorted by ane of the following ways shown above.

1.

Battery wire from fuse (F1) is shorted at (A) to
another battery wire after switch (Sw.2).
¢ Result: Lamp (E1) is on all of the time.

. Battery wire from fuse (F1) is sharted at (B) to

another battery wire afier switches (Sw.1 & 2).
¢ Result: Both lamps (E1 & E2) operate on
either switch {(Sw. 1 or 2).

. Battery wire from fuse (F1) is shorted at (C) to a

ground wire.
» Result: Fuse (F1) opens after closing switch
(Sw. 1)

. Battery wire from switch {Sw. 2) is shorted at (D)

o a regulated voltage wire.
* Result: The sensor signal voltage is distorted.’

. Battery wire from switch (Sw. 2) is shorted at (E)

to the senscr signal voltage wire.
+ Result: The sensor signal is distorted.

. Battery wire from switch (Sw. 2) is shorted at (F)

to the sensor ground wire.

! The sensor signal voltage goes out of range and a faull code ma y -
be restored. The controller may shut down or provide limited
operation for its function.

I

AGYBS8

+ Result: Fuse (F2) opens after closing switch
(Sw. 2) and the sensor signal is distorted.’

. Controller regulated voltage wire is shorted at
(G} to the sensor signal vaoltage wire.
¢ Result: The sensor signal is distorted.

. Controller requlated voltage wire is shorted at
(H) to the sensor ground wire.
» Resuit: The sensor signal is distorted.!

. Sensor voltage wire is shorted at {1} to the
sensor ground wire.
» Result: The sensor signal is distorted.

Do the following to isolate a “Shorted Circuit:”

a. Review the machine electrical schematic to
identify the circuits for the component that does
not operate.

. Disconnect the components at each end of the
circuits, to single out the affected wires.

. To prevent damage to connector terminals,
obtain mating connector terminals from repair
parts. BO NOT force meter probes into
connector terminals.

Continued on next page DPSG RG40854,38 -16-15DECI8-3/4
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Efectronic Corntrol System Diagnoslics

d. Connect the meter leads across two of the affected

circuits. The meter should show no continuity
between the two circuits. Repeat the check across
another combination of two circuits until alt affected
circuits have been checked.

Connect one meter lead to a good frame ground.
With the other meter probe, touch each of the
suspected circuits one at a time. If there is a voltage
reading, the circuit is shorted to another voltage
wire. Repair the circuit.

g. Repair the “Shorted Circuit” as follows:

. Then, connect a meter lead to each affected circuit
one at a time and touch the other meter leads to all
terminals in the connecior. The meter should show
no continuity between any two circuits.

* Wires not in a loom:; Wrap individual wires with
electrical tape or replace the damaged wire and
band as required.

Wires in a lcom: If hot spots exist in shorted area
of the harness, replace the harness. if hot sports
are not noticeable, install a new wire of proper
gauge between the last two connections. Use tie
bands to secure the wire to outside of the
harness.

Example: A 37 pin connector contains three wires
to a sensor. With one meter probe attached to each
of the three wires, one at & time, touch the other
meter probe to the remaining 36 wires. If there is
continuity between any two wires, the circuit is
shorted. Repair the circuit.

h. Perform an operational check-out on the companent
after completing the repair.

. Alternate Method to Check for Shorted Circuit.

With the components disconnected at each end of
the suspected circuits, turn the key switch on.

DPSG RG40854,.38 —18-15DECHB—4/4
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Electronic Control System Diagnostics

Data Parameter Description

Following is a list of the data parameters that can be read
on the Diagnostic Scan Tool (OST). The DST consists of
a Windows ('95 or '98) or NT compatible computer,
JDIS121 - 10.5/12.5 ECU Communication Hardware Kit,
and JDIS122 - 10.5/12.5 ECU Communication Scftware
Kit, available from John Deere. Included in the list below
is & brief description of each parameter, the range of
possible readings, and each parameter's unit of
measurement.

Parameter Range Description

Analog Throttie (A) Input Voltage 0-5 Optional component, not included on all applications. The voltage
from the analog throttle (A) position sensor (potentiometer).

Analog Throttle (B} Input Vottage 0-5 Optional component, not included on all applications. The voltage
from analog throttle (B) position sensor (potentiometer).

Cam improper Pattern Indicator A 0" reading means that there is NOQ improper pattern. Betwaen
0—100, the cam pattern becomes progressively more improper.
When 100 is reached, a trouble code is thrown.

Cam Position Input Noise A "0" reading means that there is NO noise. Between 0—100,
Indicator cam neoise becomes progressively worse. When 100 is reached, a
trouble code is thrown.

Cam Position Sensor Speed The speed of the cam timing wheel. The speed of the cam timing
wheel should be 1/2 the speed of the crank timing wheel.

Cam Position Status When status is 15, the ECU is receiving ALL of the signal. When
the status is below 15, it means that the ECU is not receiving all
of the signal.

Crank Position noise Indicator A "0 reading means that there is NO noise. Between 0—100,
crank noise becomes progressively worse, When 100 is reached,
a frouble code is thrown.

Crank Improper Pattem Indicator A "0" reading means that there is NO improper pattern, Between
0—100, the crank pattern becomes progressively more improper.
When 100 is reached, a trouble code is thrown.

Crank Position Sensor Speed The speed of the crank timing whesl. The speed of the crank
- timing whee! should be 2X's the speed of the cam timing wheel.

Crank Position Sensor Status When status is 15, the ECU s receiving ALL of the signal. When
the status is below 15, it means that the ECU is not receiving all
of the signal.

Desired Speed Governor 0-7 and 10-14 The mode setected is dependent on the application. Ses Governor
Droop Mede Selection in Group 198 of this manual.
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Parameter

Range

Units

Description j

Engine Coolant Temperalure

184—+149
(300-—300)

°C
(°F)

Engine Coolant Temperaiure value.

NOTE: If there is an active fault for the ECT circuit, the ECT value
displayed will be the ‘limp-home” value.

Engine Coolant Tamperature
Input Voltage

Engine Coolant Temperature sensor input voltage to the ECU

Engine Hour Meter

Total hours the ECU has run on an engine.

Engine Qil Pressure

0-1000
(0-145)

Engine Qil Pressure value

Engine Speed

0—E000

rpm

The speed that the crank sensor detects the crank timing wheel to
be moving at.

Fuel Mode

16 bit code

NA

This code explains the operation mode of the engine.

Fuel Pressure

0—1000
0—146

kPa (psi)

On single rail fuel system applications, the ECU manitors fuel
pressure.

Fuel Temperature

184—*149
(300—300)

°C
CF}

Fuel temperature value.

NOTE: If there is an active fault for the fuel temperature cireuit,
the fuel temperalure value displayed will be the “limp-home” value.

Fuel Temperature Input Voitage

-5

Fuel Temperature senser input voitage to the ECU.

Fusl Usage Rate

N/A®

Total amount of fuel the ECU has commanded the EUs to deliver
during the fotal hours shown by the Engine Hour Meter parameter.

Manifold Absolute Pressure

0—400
(0—58)

Manifold Air Pressure value (boost pressure).

NOTE: I there is an active fault for the MAP circuit, the MAP
value displayed will be the “imp-home” value.

Manifold Air Temperature

184—149
{:300—'300)

Manifold Air Temperature value.

NOTE: If there is an activa fault for the MAP circuit, the MAP
value displayed will be the "limp-home” value.

Manifold Air Temperature input
Voltage

Manifold Air Temperature sensor input voltage to the ECU.

Maximum Speed Governor

The mode selected is dependent on the application. See Governor
Droop Mode Selection in Group 198 of this manual.

Qil Pressure Input Voltage

Cil Pressure sansor input voltage to the ECU.

“N/A = Not Applicable
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Parameter

Range

Units

Description

Pilat Injactian

ON ar OFF or N/A

N/AL

On some applications, a pilot injection feature aids engine starting.
On applications with the pilot injection featurs, this paramster
displays ON when pilot injection is on; OFF when pilot injection is
off. On appilications that don’t have pilot injection, this parameter
will read N/A.

Torque Curve Number

On some apptications, the ECU limits the max fuel on multiple
torque curves. This displays the torque curve the ECU is currently
using to limit maximum fuel. Definition of the possible torgue
curves is found in Group 198 Specifications.

*N/A = Not Applicabla
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Diagnostic Scan Tool (DST) Engine Test Instructions—Cylinder Misfire Test

The Diagnostic Scan Tool (DST) consists of a
Windows {'95 or '98) or NT compatible computer,
JDIS121 - 10.5/12.5 ECU Communication Hardware
Kit, and JDIS122 - 10.5/12.5 ECU Communication
Software Kit, available from John Deere.

The Cylinder Misfire Test is used to compare the
output of each cylinder relative to each of the other
cylinders. The test will help identify problems such as
an engine misfire or irregularly running engine. During
the test, the Engine Control Unit (ECU) will disable &
cylinder, then accelerate the engine with a fixed
amount of fuel and measure the time taken to
accelerate the engine from one speed to the next with
that cylinder disabled. The ECU will then repeat the
procedure for the remaining 5 ¢ylinders.

The Cylinder Misfire Test cannot determine if an
engine is delivering low power. The test results are
only a guide to help determine if there is a problem in
a cylinder. The results alone should not be used as a
conciusive reasen for replacing an Elecironic Unit
Injector (EUN. Other information such as the results of
a Compression test and other engine diagnostic
procedures should be used to accurately determine the
source of an engine problem.

Before executing the Cylinder Misfire Test

¢ Warm engine to normal operating ternperature
» Repair the cause of any Diagnostic Trouble Codes
{DTCs)

NOTE: The ECU will not alfow the test to run if there
are any active DTCs.

¢+ Remove any load to the engine that may change
during the tesi. For example, turn the air conditioner
off.

Performing the Cylinder Misfire Test
1. Engine idling.
2. Select Cylinder Misfire Test on the DST.

3. Follow instruction given by the DST. The DST will
instruct that the throttle lever be moved from low
idle position to wide open throttle position, then
back to low idle position 6 times.

NOTE: On most Marine applications, either throttie
may be used to run this fest. However, on
some early applications, only analog throltle
(B} can run this test. In this situation the
connectors for analog throttle (A) and analog
throftle {B) need to be swiiched to allow
operation from analog throttle (A). After this
fest is completed, the connectors need to be
swiiched back.

The DST will inform the test operator if the test was
not successfully completed. if the test was successiully
completed, the results will be displayed on the screen.

Results shown will represent each cylinders’
performance as a percentage in relation to the average
of all cylinders. If any cylinder is above or below the
average by more than 10%, that indicates the cylinder
is contributing too much (above average) or not
contributing enough (below average).

NOTE: it is recommended that the test be run at least
3 times to ensure repealable, accurate resuls.

The Compression Test should be periormed 1o help
determine the cause of the problem in the cylinder(s)
that was above or below average.
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The Diagnostic Scan Tool (DST) consists of a
Windows ('95 or '98) or NT compatible computer,
JDIS121 - 10.512.5 ECU Communication Hardware
Kit, and JDIS122 - 10.5/12.5 ECU Communication
Software Kit, available from John Deere.

The Compression Test is used to compare the
compression of each cylinder to the average
compression of all cylinders. The test will help
determine if a cylinder has low comprassion compared
to all other cylinders. During the test, the Enging
Control Unit {(ECU) will disable the engine from starting
{by not pulsing the unit injectors), then measure the
time it takes the piston of each cylinder to accelerate
through and past TDC. A piston that accelerated faster
than the rest would indicate that cylinder has lower
compression than the other cyiinders.

The Compression Test cannot determine the true
compression pressure of any cylinder, it can only
compare each cylinder to the average. The test resuits
are only a guide to help determine if a cylinder has
lower compression. The results alone should not be
used as a conclusive reason for performing any major
engine work. Gther information such as the resuits of
the Cylinder Misfire Test and other engine diagnostic
procedures should be used to accurately determine the
source of an engine problem.

Before executing the Compression Test

+« Warm engine to normal operating temperature

« Repair the cause of any Diagnostic Trouble Codes
(DTCs)

NOTE: The ECU will not aflow the test to run if there
are any active DTCs.

Diagnostic Scan Tool (DST) Engine Test Instructions—Compression Test

» Ensure that the battery and starter are in good
working condition

Performing the Compression Test
1. Engine OFF.
2. Select Compression Test on the DST.

3. Follow instruction given by the DST. The DST will
instruct that the engine be cranked for up to 15
seconds. Typically, it should take less than 5
seconds. The 08T shouid be observed carefully for
instructions during the test.

The DST will inform the test operator if the test was
not successfully completed. If the test was
successfully completed, the results will be displayed
on the screen.

Results shown will represent sach cylinders’
gompression as a percentage in telation to the
average of all cylinders. If any cylinder is more than
10% betow the rest, that indicates the cylinder's
compression is lower than the rest.

NOTE: It is recommended that the test be run at least
3 times fo ensure repeatable, accurate results.

Further engine diagnostics should be performed to
determine the cause of low compression.
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The Diagnostic Scan Tool {DST) consists of a
Windows (95 or '98) or NT compatible computer,
JDIS121 - 10.5/12.5 ECU Communication Hardware
Kit, and JDIS122 - 10.56/12.5 ECU Communication
Software Kit, available from John Deere.

The Cylinder Cutout Test is used to aid in identifying a
cylinder that is having a problem or to help in
diagnosing mechanical or intermittent problems. During
the test, the Engine Control Unit (ECU) will disable the
eylinder{s) that the technician selects on the DST.
More than one cylinder can be selected at a time, and
can be performed while operating the vehicle under
the conditions that the prablem occurs.

The Cylinder Cutout Test can not determine if an
engine is developing low power. The test is only a
guide to heip determine if there is a problem in a
cylinder. The results alone should not be used as a
conclusive reason for replacing an Electronic Unit
Injector (EUI). Other information such as the results of
a Compression Test and other engine diagnostic
procedures should be used to accurately determine the
source of the engine problem.

Before executing the Cylinder Cutout Test
+ Warm engine to normal operating temperature

» Repair the cause of any Diagnostic Trouble Codes
{DTCs)

Diagnostic Scan Tool (DST) Engine Test Instructions— Cylinder Cutout Test

NQOTE: The ECU will not allfow the test fo run if there
are any active DTCs.

= Ensure that the battery and starter are in good
working condition

Performing the Cylinder Cutout Test

1. Engine idling or under the conditions that the
problem cccurred,

. Select Cylinder Cutout Test an the DST.

. Follow instructions given by the DST.

. Select the cylindar(s) to be cut out,

. Observe engine operation and the parameters on
the DST. These parameters include: Engine load at
current speed, engine speed, and manifold air

pressure.

. Use this data and observations to help in the
diagnosis of the problem.

NOTE: It is recommended that the test be run at least
3 times lo ensure repeatable, accurale resulls.
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Diagnostic Trouble Codes (DTCs)

There are several different methods of displaying both
stored and active DTCs from the ECU.

2-DIGIT CODES

Most John Deere applications display DTCs as 2-digit
codes read from an on-board display.

SPN/FMI CODES

On some applications, the DTCs are output according
to the J1939 standard as a two part code. The first
part is & two to four-digit Suspect Parameter Number
{SPN) followed by a one or two-digit Failure Mode
ldentifier (FMI} code. In order to determine the exact
failure, both parts (SPN and FMI) of the code are
needed. The SPN identifies the systemn or the
component that has the failure; for example SPN 110

indicates a failure in the engine coolant temperature
circuit. The FMI identifies the type of failure that has
occurred; for example FMI 3 indicates value above
normal. Combining SPN 110 with FMI1 3 yields engine
coalant temperature input voltage high, or the
equivalent of 2-digit trouble code 25.

If diagnosing an application that shows DTCs as SPNs
and FMIs, using the list below, determine the
equivalent 2-digit code and use the diagnostic
procedure later in this Group for that 2-digit code.

CLEARING STORED DTCS
Stored DTCs can be cleared through the OEM

instrument panel or through the Diagnostic Scan Tool
(DST).
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Listing of Diagnhostic Trouble Codes (DTCs)
for OEM and Marine Applications

Following is a list of Diagnostic Trouble Codes (DTCs)
that can occur in the electronic control system on OEM
and Marine applications.
SPN FMI Definition
91 3 Throttle #1 input Voltage High
4 Throttle #1 Input Voltage Low
B Throttle #1 Abnormal Pulse Width
9 Throttle #1 CAN invalid
29 3 Throttle #2 Input Voltage High
4 Throttie #2 Input Voltage Low
28 3 Throttle #3 Input Veltage High
4 Throttie #3 Input Voltage Low
94 1 Fue! Supply Pressure Extremely Low
3 Fue! Supply Pressurs Input Voltage High
4 Fuel Supply Pressure Input Voltage Low
16 Fuel Supply Pressure Moderately High
18 Fuel Supply Pressure Moderately Low
97 0 Water in Fuel Continuously Detected
3 Water in Fuel Signal Voltage High
4 Water in Fuel Signal Voltage Low
16 Water in Fuel Detected
3 Water in Fuel Detected
100 0 Engine Oil Pressura Extremely Low
’ A Engine Oil Pressure Input Voltage High .—
4 Engine Qil Prassure Input Voltage Low
18 Engine Qil Pressure Moderately Low
105 3 MAT Input Valtage High
4 MAT Input Voltage Low
16 MAT Moderately High
110 0 ECT Extremely High
3 ECT Input Voltage High
4 ECT Input Voltage Low
16 ECT Moderately High
111 1 Engine Coolant Level Low
158 17 ECL} Power Down Error
174 3 Fuel Temparature Input Voltage High
4 Fuel Temperature Input Voltage Low
RG,RG34710,1563 —19-30SEPY7-1/
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SPN
611

627
629
636
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Listing of Diagnostic Trouble Codes (DTCs)
for OEM and Marine Applications - Continued

Definition

Injector Wiring Sherted to Power Source
Injector Wiring Shorted to Ground
Injector Supply Voltage Problem

ECU Error

Cam Position Input Noise

Cam Position Input Missing

Cam Position Input Pattern Error

Crank Position Input Noise

Crank Position/Cam Pasition Out of Syne
Crank Position Input Missing

Crank Pasition Input Pattern Error
Cylinder #1 EUI Circuit Open

Cylinder #1 EU! Circuit Shorted

Cylinder #2 EUIl Circuit Open

Cylinder #2 EUI Circuit Shorted

Cylinder #3 EU| Circuit Open

Cylinder #3 EUI Circuit Shorted

Cylinder #4 EUI Circuit Open

Cylinder #4 EUI Circuit Shorted

Cylinder #5 EUI Circuit Open

Cylinder #5 EUI Circuit Shorted

Cylinder #6 EUI Circuit Open

Cyfinder #6 EUI Circuit Shorted
Auxiliary Engine Shutdown Switch Signal Invalid
Auxiliary Engine Shutdown Switch Active
External Fuel Derate Switch Active
Engine Shutdown Waming

Engine Shutdown

Fuel Derate
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Listing of Diagnostic Trouble Codes (DTCs)
for Tractors and LTVs

Following is a list of Diagnostic Trouble Codes (DTCs)
that can occur in the electronic control system on
8200-9400 4WD Tractors and LTV applications. The
foliowing table allows for the conversion of the 2-digit
code into an SPN/FMI.

NOTE: If the DST is available, it will show the SPN/FMI
trouble code. This is helpful for DTCs in the table
below that show 2 FMIs for a 2-digit code.

2-Digit Coda SPN FMI Definition
13 91 Throttle #1 input Voltage High
14 a Throttle #1 Input Voltage Low
15 a1 Throttle #1 Abnormal Pulse Width
25 110 ECT Input Voltage High
26 110 ECT Input Voltage Low
27 94 Fuel Supply Pressure Input Voltage High
28 629 ECU Error
29 94 Fuel Supply Pressure Input Voltage Low
31 651 Cylinder #1 EUI Circuit Open/Shored
32 652 Cylinder #2 EUI Circuit Open/Shorted
33 653 Cylinder #3 ELUI Circuit Open/Shorted
34 654 Cylinder #4 EUI Circuit OpervShorted
35 655 Cylinder #5 EUI Circuit Open/Shorted
36 656 Cylinder #8 EUI Gircuit Open/Shorted
37 174 Fuel Temperature Input Voltags High
38 174 Fuel Temperature Input Voltage Low
41 637 Crank Position (nput Missing
42 637 Crank Position Input Noise / Pattern Ertor
43 636 Cam Paosition Input Missing
44 636 Cam Puosition Input Noise / Pattern Error
45 637 Crank Position/Cam Position Out of Sync
43 970 Auxiliary Engine Shutdown Switch Signal invalid
52 Auxifiary Engine Shutdown Switch Active
57 94 Fuel Supply Pressure Modarately Low
58 94 Fuel Supply Pressure Extremely Low
59 o4 Fuel Supply Pressure Moderately High
62 ECT Moderately High
63 ECT Extramely High
68 Fuel Derate
75 Water in Fuel Detected
76 Water in Fuel Signal Volage High/Low
84 ECU Power Down Error
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Listing of Diagnostic Trouble Codes (DTCs)
for Tractors and LTVs - Continued

2-Digit Code
9
92
93
94
a5
96
97
98
99

SPN
651

652
653
654
655
656
627
611

611

|

- - NN NN

Definition

Cylinder #1 EW Circuit Shorted
Cylinder #2 EUI Circuit Shorted
Cylinder #3 EUI Circuit Shorted
Cylinder #4 EUI Circuit Shorted
Cylinder #5 EUI Circuit Shorted
Cylinder #6 EUI Circuit Shorted

injector Supply Voltage Problem

tnjector Wiring Shorted to Power Source
Injector Wiring Shorted to Ground
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Listing of Diagnostic Trouble Codes (DTCs)
for Self-Propelled Forage Harvesters

Foliowing is a list of Diagnostic Troubie Codes (DTCs)
that can occur in the electronic cantrol system on 6750
and 6850 Self-Propelled Forage Harvester applications.
The following table allows for the conversion of the 2-digit
code into an SPN/FML.

NOTE: If the DST is available, it will show the SPN/FMI

trouble code.
2-Digit Code SPN FMI Definition
11 91 3 Throttle #1 Input Voltage High
12 9 4 Throttle #1 Input Voltage Low
23 105 3 MAT Input Voltage High
24 105 4 MAT Input Voltage Low
25 110 3 ECT Input Voltage High
26 110 4 ECT input Voltage Low
27 94 3 Fue! Supply Pressure Input Voltage High
28 629 12,13 ECU Error
29 94 4 Fuel Supply Pressure Input Voltage Low
31 651 5 Cylinder #1 EUI Circuit Open
32 652 5 Cylinder #2 EUI Circuit Opan
33 653 5 Cylinder #3 EUI Circuit Open:
34 654 5 Cylinder #4 EUI Circuit Open
35 658 5 Cylinder #5 EU! Gircult Open
36 656 5 Cylinder #6 EUI Circuit Open
a7 174 3 Fuel Temperature Input Valtage High
38 174 4 Fuel Temperature Input Valtage Low
41 637 8 Crank Position Input Missing
42 637 2,10 Crank Position Input Noise / Pattern Error
43 636 8 Cam Position Input Missing
44 636 2,10 Cam Position input Noise / Pattern Error
57 94 18 Fusl Supply Pressure Moderately Low
58 94 1 Fuei Supply Pressure Extremely Low
59 94 16 Fuel Supply Pressure Moderately High
62 110 16 ECT Moderately High
66 105 16 MAT Maoderately High
68 1569 3 Fuel Derata
75 97 31 Water in Fue! Detected
76 a7 3,4 Water in Fuel Signal Voltage High/Low
B4 158 17 ECU Power Down Error
RG.AG34710,1563 —19-30SEP97-1/1
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Listing of Diagnostic Trouble Codes (DTCs)
for Self Propelled Forage Harvesters -
Continued

2-Digit Code
9
92
93
94
95
96
97
98
94

]

B2

Detinition

Cylinder #1 EUI Circuit Shorted

Cylinder #2 EUI Circuit Shorted

Cylindar #3 £U Circuit Shoried

Cylinder #4 EUI Circuit Shorted
Cylinder #5 EUI Circuit Shorted

Cylinder #§ EUI Circuit Shorted

Injecter Supply Voltage Problem

Injector Wiring Shorted to Power Source
injector Wiring Shorted to Ground
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Listing of Diagnostic Trouble Codes (DTCs)
for Loaders

Following is a list of Diagnostic Trouble Codes (DTCs)
that can occur in the electronic control system aon
744H/MH and LX 230 Loaders. The following table allows
for the conversion of the 2-digit code into an SPN/FMIL.

NOTE: If the DST is available, it will shaw the SPN/FMI
troubie cods. This is helpfuf for DTCs in the table
below that show 2 FMIs for a 2-digit code.

2-Digit Coda SPN Definition
1 29 Throttle #2 Input Voltage High
12 29 Throttle #2 Input Voltage Low
13 a1 Throttle #1 Input Voltage High OR Throttle #1 Abnormal Pulse Width
14 91 E Throttie #1 input Voltage Low OR Throftle #1 Abnormal Pulse Width
23 105 MAT Input Voltage High
24 105 MAT Input Voltage Low
25 110 ECT Input Voltage High
26 110 ECT Input Voltage Low
27 94 Fuel Supply Pressure Input Voltage High
28 629 ECU Error
29 94 Fuel Supply Pressure Input Voltage Low
31 651 Cylinder #1 EUI Circuit Open/Shorted
32 652 Cylinder #2 EUI Circuit Open/Shoned
33 653 . " Cylinder #3 €U Circuit OpervShortad
34 654 Cylinder #4 EUI Circuit Operv/Shorted
as 655 Cylinder #5 EUI Circuit Open/Shorted
36 656 Cylinder #6 £UI Gircuit Open/Shorted
a7 174 Fuei Temperature Input Voltage High
38 174 Fuel Temperature input Voitage Low
1 637 Crank Position nput Missing
42 637 Crank Position Input Moise / Pattern Errar
43 Cam Position input Missing
44 Cam Position Input Noise / Pattern Error
57 a4 Fuel Supp]y Pressure Moderately Low
58 a4 Fuel Supply Pressure Extremely Low
59 - 94 Fuel Supply Pressure Moderately High
62 ECT Moderately High
68 Fue! Derate
75 Water in Fuel Detected
76 Water in Fuel Signal Voltage High/Low
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Listing of Diagnostic Trouble Codes (DTCs)
for Loaders - Continued

2-Digit Code
51
92
93
94
95
98
97
98
29

Definition

Cylinder #1 EUI Circuit Shorted
Cylinder #2 EUI Circuit Shorted
Cylinder #3 EUI Circuit Shorted
Cylinder #4 £ Circuit Shorted
Cylinder #5 EU| Circuit Shorted
Cylinder #6 EUI Cirguit Shorted

Injector Supply Voltage Probiem

Injector Wiring Shorted to Power Source
Injector Wiring Shorted to Ground

hmummmmmmg

DPSG,RGA0BS4 484 —19-22DECE9-11

Diagnostic Procedure

Diagnosis of the electronic contral system should be NOTE: Afler using the DST, always replace the dust
performed according to the following procedura: cover on the diagnostic connector,

1. Make sure all engine mechanical and other systems IMPORTANT: Care should be used during
not related to the efectronic control system are diagnostic procedures to avoid
operating property. damaging the terminals of
connectors, sensors, and actuators.
. Read and record DTC(s). Probes should not be poked into or
around the terminals or damage will
. Go to the diagnostic chart that corresponds to the result. Probes should only be
DTC{s) present. touched against the terminals to
make measurements. It is
NOTE: If more than one DTC is prasent, go to the recommended that JT07328
chart corresponding to the fowest number DTC Connector Adapter Test Kit be used
and diagnose that problem to correction unless to make measurements in
directed to do otherwise. connectors, sensors, and actuators.
These adapters will ensure that
. 1If no DTC(s) are present, proceed to the terminal damage does not occur.
appropriate symptom diagnostic chart in Group 105.

. After any repairs are made, recheck to make sure
all DTCs have been eliminated.
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Intermittent Fault Diagnostics

Intermittent faults are problems that periodically “go
away”. A problem such as a loose terminal that
intermittently doesn't make contact is a likely cause of
an intermittent fault. Other intermittent faults may be
set only under certain operating conditions such as
heavy load, extended idle, etc. When diagnosing
intermittent faults, take special note of the condition of
wiring and connectors since a high percentage of
intermittent problems originate here. Check for looss,
dirty, or disconnected connectors. Inspect the wiring
routing looking for possible shorts caused by contact
with external parts (for example, rubbing against sharp
sheet metal edges). Inspect the connector vicinity
looking for wires that have pulled aut of connector
terminals, damaged connectors, poorly positioned
terminals, and corroded or damaged terminais. Look
for broken wires, damaged splices, and wire-to-wire
shorts. Use good judgement if component replacement
is thought to be required.

NOTE: The ECU is the component LEAST likely to
fail.

Suggestions for diagnosing intermittent faults:

+ |f diagnostic chart indicates that the prablem is
intermitient, try to reproduce the operating conditions
that were present when the DTC set. The Diagnostic
Scan Tool (DST) can be used to help locate

intermittent problems, as it inciudes a function called.
Snap Shot. The Snap Shot function permits the
recording of data parameter values during a
diagnostic session. If a DTC sets during a certain
diagnostic session, the parameters can be played
back and observed to see what each parameter's
value was when the DTC occurred.

» |f a faulty connection or wire is suspected to be the
causse of the intermittent problem: clear DTCs, then
check the connection or wire by wiggling it while
watching the DST to see if the fault resets.

» To check the connection between the harness and a
sensor or the harness and the ECU), use JT07328
Connector Adapter Test Kit. Insert the male end of
the appropriate test adapter into the female end of
the ECU or sensor connector terminal. There should
be moderate resistance when the test adapter is
inserted into the terminal. If the connection is loose,
replace the female terminal.

Possible Causes of Intermittent Faults:

¢ Faully connection between sensor or actuator and
harness.

s Faulty contact between terminals in connectar.

» Faulty terminal/wire connection.

* Electrormagnetic interference (EMI} from an
improperly installed 2-way radio, etc. can cause
faulty signals to be sent to the ECU.

AG,RG34710,1565 —10-305EPE7-1/1
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FElectronic Control System Diagnostics

DTC SPN 91,29, 28 FMI 3, 4, 8, 9

NQOTE: For each different application, a SPN-FM! might
refer to a different diagnostic procedure than
another application. To gef to the correct
procedure, identify the application and the DTC,
and proceed to the page that the table below lists.

Application DTC SPN/FMI Go to page that reads:
Tractor 81 - 3 - Throttle 1 T8 - PWM Throttle input High
91 - 4 - Theottle 1 TS - PWM Thioitle Input Low
91 - 8 - Throttle 1 T10 - PWM Throttle Abormal Puise Width
Marine 91 - 3 - Throttle 1 T3 - Analog Throttle (A) Input High
91 - 4 - Throttle 1 T4 - Analog Throttle (A) Input Low
29 - 3 - Throttle 2 T5 - Analog Throttle (B) Input High
29 - 4 - Throttle 2 T6 - Analog Throttle (B) Input Low
SPFH §1 - 3 - Throttle 1 T3 - Analog Throttle (A} Input High
3 - 4 - Thiottle 1 T4 - Analog Throttie {A) Input Low
Loader 91 - 3 - Throttle 1 T8 - PWM Throtile InputHigh
91 - 4 - Thrattle 1 T9 - PWM Throttle Input Low
81 - 8 - Throttie 1 T10 - PWM Throttle Abnormal Pulse Width
81 - 9 - Throttle 1 T7 - CAN Throttle Invalid
24 - 3 - Throttle 2 Ta - Analog Throttle (A) Input High
29 - 4 - Throttle 2 T4 - Analog Throttie (A) Input Low
91 - 3 - Throttle 1 T1 - Multi-state Throtile Input High
91 - 4 - Throttle 1 T2 - Multi-state Throftle Voltage Low
29 - 3 - Throtile 2 T3 - Analog Thraitle {A) Input High
29 - 4 - Throttle 2 T4 - Analog Throftle (A) Input Low
28 - 3 - Throttia 3 T5 - Analog Throttle (B) Input High
28 - 4 - Throttle 3 T6 - Analog Throttle (B) input Low

DPSG,RG40854,280 —19-20AUGS9-1/1
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Electronic Conirol System Diagnostics

T1 - Multi-state Throttle Input High

Idle Switch
Connector

Low Idle

E High ldle

Idle Switch

EE M mRA T M AR A A maEEEE s AR AN AE AR N ———

IMPORTANT: Do not force probes into connector
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

Multi-state Throttle Switch

Muiti-state throttle is composed of an idle switch that
allows engine speed to be at high or low idle. On
some applications, there is a bump up and a bump
down feature. This allows for high and low idle to be
controlled.

On certain applications, an additional throttle is used in
addition to the multi-state throttle. If the desired engine

instrument Panel
Connector

30 Terminal Haif
of 60-Way ECU Connector

S Sensor Ground N3

R High/LowIdle S1 6
Input 0
w
a
y
E
C
U
C
o
n
n
e
c
t
o
r
3
T
w g
] x z
Y g
30Terminal Haif &
of 60-Way ECU Connectorg

speed of the additional throttle is greater than the
mutti-state throttle, the multi-state throttle will be
overridden. When the desired engine speed of the
multi-state throttle is greater than the additional
throttle, the multi-state throttie will be in total control.

This code will set if:

« The multi-state throftle input voltage exceeds the
maximum thresheold. The voltage is higher than what
is physically possible for the throttie lever to achieve.

If this code sets, the following will occur:

s If more than one throttle is available, the ECU will

ignore the input from the multi-state throttle, and will
use the input values from anather throttle.

Continugd on next page DPSG,RGA0BS4,298 —19-26AUGES-3/2
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Electronic Control System Diagnostics

« f the multi-state throttle is the only throttle or all a default “limp-home" throttle value that will only
additional throttles are also faulted, the ECU will use allow idle engine speed.
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Elecironic Control System Diagnostics

B T1 - Multi-state Throttle Input High - Continued

terminals.

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 60-way ECU
connector and the multistate throttle connector fooking for dirty, damaged, or poorly positioned

positions

= |gnition ON, engine OFF

s Make note of any DTCs, then clear all DTCs
= |gnition ON, engine OFF

= Move the mutistate switch through all the

= Using the DST, read DTCs

SPN 81 FMI 3
reoccurs

SPN @1 FMI 3
doesn't reoccur

= Ignition OFF

= Disconnect multistate throttle switch at two
wire connector behind instrument panel
Install a jumper wire between both
terminals of the switch harness connector
Using the DST, clear all DTCs
lgnition ON, engine OFF
Using DST, read DTCs

Problem is intermittent. If no other
codes are present, see
INTERMITTENT FAULT
DIAGNOSTICS, earlier in this

group.

SPN 81 FMI 3
reoccurs

lgnition OFF

Remove jumper wire

Ignition ON, engine OFF

Using a multimeter, measure voltage
between multistate switch 5 V input
terminal and a good chassis ground

SPN 91 FMI 4
QCcCurs

s Faulty multistate throttle switch
connector
OR
= Faulty multistate throttle switch

40-60V

* Open in multistate switch ground circuit
OR

= Faulty ECU connection
OR

* Fauity ECU

Below 4.0 V

» Open in multistate switch input
circuit
OR
= Faulty ECU connection
OR

» Faulty ECU

DPSG,RG40854,359 -15-1200T98-1/1
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Electronic Controf System Diagnostics

T2 - Multi-state Throttle Input Low

—— High idle :
— Low Idle

S

H Idie Switch
; Connector

: Low Idle

! f High Idle

Idle Switch

IMPORTANT: Do not force probes into ¢connector
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

Multi-state Throttle Switch

Multi-state throttle is composed of an idle switch that
allows engine speed to be at high or low idle. On
some applications, there is a bump up and a bump
down feature. This allows for high and low idle to be
controlled.

On certain applications, an additional throttle is used in
addition to the multi-state throttle. If the desired engine

tnstrument Panel
Connector

30 Terminal Half
of 60-Way ECU Connector

S Sensor Ground N3

R Highllowlidle g9 6
Input 0
w
a
y
| E
C
U
C
0
n
n
e
c
t
o
r
g
5
3
|
30 Torminal Half &

of 60-Way ECU Connectorg

speed of the additional throttle is greater than the
multi-state throttle, the multi-state throttle will be
overridden. When the desired engine speed of the
multi-state throttle is greater than the additional
throttle, the multi-state throttle will be in total control.

This code will set if:

¢ The multi-state throttle input voltage drops below the
minimum threshold. The voltage is lower than what
is physically possible for the throttle lever to achieve.

If this code sets, the following will oceur:

« |f more than one throttle is avaitable, the ECU will

ignore the input from the multi-state throttle, and will
use the input values from another throttle.

Continued on next pags DPSG,AG40B54,209 —18-2BAUGHI-1/2
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Electronic Control Systern Diagnostics

s If the multi-state throttle is the only throttle or all a default “limp-home” throttle value that will only
additional throttles are also faulted, the ECU will use allow idle engine speed.

DPSG.RG40854,299 —19-26AUGEO-2/2

T2 - Multi-state Throttie Input Low - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the multistate throttle connector looking for dirty, damaged, or poorly positioned
terminals.

Ignition ON, engine OFF

Make note of any DTCs, then clear all
DTCs

Igniticn ON, engine OFF

Move the multistate switch through all the
positions

Using the DST, read DTCs

SPN 81 FMI 4 SPN 91 FMI 4
reoccurs doesn't reoccur

Ignition OFF Problem is intermittent. If no other
Disconnect multistate throttle switch codes are present, see

at two wire connector behind INTERMITTENT FAULT
instrument panel DIAGNQOSTICS, earlier in this
Using the DST, clear all DTCs group.

ignition ON, engine OFF
Using DST, read DTCs

SPN91FMI 4 SPN g1 FMI 3
reoccurs occurs

Short to ground in multistate input » Faulty multistate throtile switch
circuit connector

OR OR
Faulty ECU s Faulty multistate throttle switch

RG10642 -19-22DECSY
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’ Electronic Control Systern Diagnostics

ﬂTs - Analog Throttle (A) Input High

NOTE: Wiring diagram shows OEM engine
engines, refer to machine manual.

Analog Throttle Position Sensor

varies between 1.0 and 4.0 volts depending on

idle.

NOTE: The ECU has the ability to learn different

30 Terminal Half
Analog Throttle (A) of 60-Way ECU Connector
Sansor Connector
Analog Throttle Ground
Analog Analog Throttle {A) Input
Throttle (A) nalog Throttle {(A) Inpu
Sensor 5V Supply
Analog y
Throttle (B) ‘ E Analog Thrattie (B) input
Sensor

Analog Throttle {B}
Sensor Connector

applications. For wiring information non-OEM

» The analog throitle position sensor is a variable
resistor (potentiometer) used to measure the position
of the throttle. The throttle input voltage normally

throttie position. Analog throttle voltage at low idle
will be approximately 1.0 volt and 4.0 volts at high

voltages for low and high idle, so the voliages
above may change depending on application.

STO~O03I3I00 COMm <vg OO

~19-23N0OVES

10403

30 Terminal Half
of 60-Way ECU Connector

This code will set if:

» The analog throttle input voltage exceeds the 4.75
volts. The voltage is higher than what is physically
possible for the throttle lever to achieve.

If this code sets, the following will occur:

« If more than one throttle is available, the ECU will
ignore the input from the analog throttle, and will use
the input values from another throttie.

» [f the analog throttle is the only throttle or all
additional throttles are also faulted, the ECU will use
a default “limp-home” throttle value that will only
allow idle engine speed.

DPSG,AG40854,77 —19-26MAYSE-1/1
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Electronic Control System Diagnostics
T3 - Analog Throttle {A) Input High - Continued 115
a7
Nole: Before using this diagnostic procedure, perform a preliminary inspection of black 60-way ECU
connector and the analog throttle (A) sensor connector looking for dirty, damaged, or poorly positioned
terminals.
* Ignition ON, engine OFF
= Throttle (A) in the idle position
= Using the DST, read the analog throttle
(A) voltage
4.75 V or greater Below 4.75 V
= Ignition OFF = Slowly operate analog throttle (A)
» Disconnect analog throttle (A} sensor through the full travel while
cannector watching analog throttle (A)
» Ignition ON, Engine OFF voltage on the DST
= Using the DST, read the analog throttie
(A) voltage
Goes above Never goes
475V above 4.75 V
0.25V or less Above 025V
* Fauity analog Problem is
» Ignition OFF = Short to voltage in throttle (A) sensor intermittent. If no
* Analog throttle (A) sensor analog throttle (A) connector other codes are
connector disconnected input circuit OR present, see
» Using a test light OR * Open in analog INTERMITTENT
connected to battery (+), = Faulty ECU throttle (A) sensor FAULT
probe the ground ground circuit DIAGNOSTICS,
terminal in throttle (A) OR earlier in this group
sensor harness = Faulty analog
connector throttle (A) sensor
Light ON Light OFF
» Faulty analog throttle (A) * Openin analog §
sensor connector throttle (A) ground .
OR circuit T
= Faulty analog throttle (A) 5
sensor 2
&T
DPSG,RG40854,361 —19-1200T93-1/1
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Electronic Control System Diagnostics
468 T4 - Analog Throttle (A) Input Low
38
30 Terminal Half
Analog Throttle (A} of 60-Way ECU Connector
Sensor Cannector
@ Analog Throttle Ground
[
Analog
Throttle () N Analog Throttle (A) Input
Sensor T @ 5V Supply
=/ 6
0
= ®) ( ¥
Anazlog
Throttle (8) \ E Analog Throttle (B) Input y
Sensor T ©
E
C
Analog Throttle (B) U
Sensor Connector
C
o
n
n
e
C
t
o)
r
3
30 Terminal Half &
of 60-Way ECU Connector?
NOTE: Wiring diagram shows OEM engine This code will set if:
applications. For wiring information non-OEM
engines, refer to machine manual. » The analog throttle input voltage drops below 0.25
volts. The voltage is lower than what is physically
Analog Throttle Position Sensor possible for the throttle lever to achieve.
» The analog throttle position sensor is a variable If this code sets, the following will occur:
resistor (potentiometer) used to measure the position
of the throttle. The throttle input voltage normally + [f more than one throttle is available, the ECU will
varies between 1.0 and 4.0 volts depending on ignore the input from the analog throttle, and will use
throttle position. Analog throttle voltage at tow idle the input values from another throttle.
will be approximately 1.0 volt and 4.0 volts at high + » If the analog throttle is the only throttle or all
idle. additional throttles are also faulted, the ECU will use
a default “limp-home” throttle value that will only
NOTE: The ECU has the ability to learn differant allow idle engine speed.
voltages for low and high idle, so the voltages
above may change depending on application.
DPSG,AG40A54170  -19-28JUN99-1/4
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Electronic Control System Diagnostics

T4 - Analog Throttle (A) Input Low - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of black 60 way ECU
connector and the analog throtfle (A) sensor connector locking for dirty, damaged, or poorly positioned

terminals.

= |gnition ON, engine OFF

= Throttle (A) in the idle position
» Using the DST, read the analog throttle

(A) voltage

0.25Vorless

Above 0.25V

-

= ignition OFF

= Disconnect analog throttle {A) sensor connector
» |nstall & jJumper wire between the 5V supply
terminal and the input terminal in the harness side

of the sensor connector
= Ignition ON, engine OFF

= Using the DST read the analog throttle (A) voltage

Below

473V or greater

» Slowly operate analog throttle (A)
through the full travel while
watching the analog throttle (A)
voltage on the DST

Goes below
0.25V

Never goes
below 0.25 V

Ignition OFF

Remove jumper wire
between the two terminals
Ignition ON, engine OFF
Using a multimeter, measure
the voitage between the
throttle (A) ground terminal
and the 5 V supply terminal in
the sensor harness
connector

Continued on next page

= Faulty analog
throttle (A) sensor
connector
OR
= Faulty analog
throttle (A) sensor

= Faulty analog
throttle (A) sensor
connector
OR
= Openin analog
throttle (A) sensor
ground circuit
OR
= Faulty analog
throttle (A) sensor

Problem is
intermittent. If no
other codes are
present, see
INTERMITTENT
FAULT
DIAGNOSTICS,
eariier in this group

DPSG,AGA0B54,362  —19-120CT99-1/1
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Electronic Control System Diagnostics

g6 T4 - Analog Throttle (A) Input Low - Continued
40

40-60V Below 4.0 V

Open in analog throttle (A} input circuit » Open in analog throttle (A) 5 V supply circuit
OR OR
Short to ground in analog throttle (A) input = Short to ground in analog throttle {(A) 5 V supply
circuit : circuit
OR OR
Faulty ECU connection Faulty ECU connection
OR OR
Faulty ECU Faulty ECU

~19-17NQVag

RG10529
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Electronic Control System Diagnostics

gl T5 - Analog Throttle (B) Input High
42

Analog Throttle {A)
Sensor Connector

30 Terminal Half
of 60-Way ECU Connector

Analog Throttle Ground

Analog
Throttle (A)
Sensor

Analog Throttle (A} Input

5V Supply

Analog
Throttle (B)
Sensor

E Analog Throttle (B) Input

Analog Throttie (B)
Sensor Connector

NOTE: Wiring diagram shows OEM engine
applications. For wiring infarmation non-OEM
engines, refer to machine manual.

Analog Throttle Position Sensor

» The analog throttle position sensor is a variable
resistor (potentiometer) used to measure the position
of the throttle. The throttle input voltage normally
varies between 1.0 and 4.0 voits depending on
throttle position. Analog throttle voltage at low idle
will be approximaiely 1.0 voit and 4.0 volts at high
idle.

NOTE: The ECU has the ability fo learn different
voltages for low and high idie, so the voltages
above may change depending on application.

TOTOO5300 COM <8g OO

10403 -19-23NOVES

30 Terminal Half
of 60-Way ECU Connectorg

This code will set if:

¢ The analog throttle input voltage exceeds 4.75 volts.
The voltage is higher than what is physically
possible for the throttle lever to achieve.

If this code sets, the following will occur:

« If more than one throttle is available, the ECU will
ignore the input from the analog throttle, and will use
the input values from another throttle.

If the analog throttle is the only throttle or all
additional throttles are also fauited, the ECU will use
a default “limp-home” throttle value that will only
allow idle engine speed.

DPSG, AG40854, 296 —19-28AUGER-1/1
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Flecironic Controf Systern Diagnostics

T5 - Analog Throttle (B) Input High - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspeclion of 60-way ECU
connector and the analog throttle (B) sensor connector looking for dirfy, damaged, or
poorly positioned ferminals.

= |gnition ON, engine OFF

= Analog throttle (B} in the idle position
» UJsing the DST, read analog throttle (B)

voltage

475V or greater

Below4.75V

= (gnition OFF

= Disconnect analog throttle (B) sensor

connector
= [gnition ON, Engine OFF

= Using the DST, read the analog

throttle {B) voltage

0.25V or less

Above D25V

lgnition OFF
Analog throttle {(B) sensor

= Short to voltage in

analog throtile (B)

connector disconnected input circuit

» Using a test light OR
connected to battery (+), = Faulty ECU
probe the ground -
terminal (B} in analog
throttle sensor harness
connector

Light ON Light OFF

= Faulty analog throttle (B) = Open in analog

s$ensor connector throttle (8) ground
OR circuit

Faulty analog throttle (B)
sensor

= Slowly operate analog throttle (B)
through the fuli travel while
watching the analog throttle (B)
voltage on the DST

Goes above Never goes
475V above 475V
* Faulty analog Problem is

throttle (B) sensor
connector
OR
= Open in analog
throttie (B) sensor
ground circuit
OR
» Faulty anaiog
throttle (B} sensor

intermittent. If no
other codes are
present, see
INTERMITTENT
FAULT
DIAGNOSTICS,
earlier in this group

DPSG RGADBS4.364 —1§-1200T99-1/1
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Electronic Control System Diagnostics

BH T6 - Analog Throttle (B) Input Low
44

Analog Throttle (A)
Sensor Connector

Analog
Throttie (A) N
Sensor T

RIcl®)

Analog
Throttle (B) ™~
Sensor I

000) (006

©e6

NOTE: Wiring diagram shows OEM engine
applications. For wiring information non-OEM
engines, refer to machine manual.

Analog Throttle Pasition Sensor

» The analog throttle position sensor is a variable
of the throttle. The throttle input voltage normally
varies between 1.0 and 4.0 volts depending on
throttle position. Analog throttle voltage at low idle
will be approximately 1.0 volt and 4.0 volis at high
idle.

NOTE: The ECU has the ability to leam different

above may change depending on application.

Analog Throttle (B}
Sensor Connector

30 Terminal Half
of 60-Way ECU Connector
Analog Throttie Ground
Anailog Throttla (A) Input
5V Supply
6
0
w
Anatog Throttle (B} input 3
E
C
U
C
o
n
n
e
c
t
O
r
g
2
3
30 Terminal Half g

of 60-Way ECU Connector g

This code will set if:

e The analog throttle input voltage drops below the
minimum threshold. The voltage is lower than what
is physically possible for the throttle lever to achieve.

If this code sets, the following will occur;

resistor (potentiometer) used to measure the position
« |f more than one throttle is available, the ECU will
ignore the input from the anailog throttle, and will use

the input values from another throttle.
» |f the analog throttie is the only throtile or all

additional throttles are also faulted, the ECU will use

a default “limp-home” throttle value that will onl
allow idle engine speed.

voltages for low and high idle, so the voltages

DPSG RG40854,797  —18-28ALC00-1/1
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Electronic Control System Diagnostics

T6 - Analog Throttle (B) Input Low - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of 60-way ECU
connector and the analog throttle (B) sensor connector looking for dirty, damaged, or poorly
positioned terminals.

* Ignition CON, engine OFF

= Analog throttle (B) in the idle position

» Using the DST, read the analog throttle
(B) voltage

025Vorless Above 0.25V

Ignition OFF = Slowly operate analog throtile (B)
Disconnect analog throttle (B) sensor through the full travel while
connector watching analog throttle (B)
Install a jumper wire between the 5V voltage on the DST

supply terminal and the input terminal in
the harness side of the sensor connector
Ignition ON, engine OFF

Using the DST read analog throttle (B)
voltage

Goes below Never goes
025V below 0.25V

= Faulty analog Problem is
Below 4.75 V .| 475V or greater throttie (B) sensor intermittent. If no
connector other codes are

QR present, see
Ignition OFF * Faulty analog = Open in analog INTERMITTENT
Remove jumper wire throttle (B) sensor throttle (B) sensor FAULT
between the two connector ground circuit DIAGNOSTICS,
terminals OR OR eariier in this group
Ignition ON, engine OFF * Faulty analog = Faulty analog
Using a multimeter, throttle (B) sensor throttle (B) sensor
measure the voltage
between the throttle
ground terminat and the
5V supply terminal in the
sensor harness
connector

Continued on next page
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Electronic Control System Diagnostics

il T6 - Analog Throttle (B) Input Low - Continued
46

40-60V Below 4.0V

|

= Qpen in analog throttle (B) input circuit = Open in analog throttle (B) 3 V supply circuit
OR OR
» Short to ground in analog throttle (B) input = Short to ground in analog throttie (B) 5 V supply
circuit circuit
OR OR
Faulty ECU connection Faulty ECU connection
OR OR
Faulty ECU Faulty ECU

-18-17NOVI9

RG10536

DPSG,RGA0B54,366  ~19-120CTE8-1/1
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Electronic Control Systern Diagnostics

15
47

CTM188 (15FEB0O0) 115-47 PowERTECH 10.5 L & 12.5 L Diesel Engines

021500
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Electronic Conirol System Diagnostics
’i3 T7 - CAN Throttle Invalid
48
30 Terminal Half
of 60-Way ECU Connector
CAN Low
CAN High
CAN Shield
6
0
w
a
D 14
c E
E C
B Switched Voltage v
A Static Ground C
0
n
s . n
Diagnostic e
Connector C
t
0
r
30 Terminal Half E
of 60-Way ECU Connector
2
CAN Terminator 2
IMPORTANT: Do not force probes into connector s The ECU either does not receive throttle information
terminals or damage will result. Use over CAN, or the information received is not valid.
JT07328 Connector Adapter Test Kit
to make measurements in if this code sets, the following will occur:
connectors. This will ensure that
terminal damage does not occur. s If more than one throttle is available, the ECU will
ignore the input from the CAN throttle, and will use
CAN (Controller Area Network) Throttie _ the input values from ancther throttlte.
» If the CAN throttle is the only throtile or all additional
o CAN (Controller Area Network) throttle is information _throttles are also faulted, the ECU will use a default
sent to the ECLI by another controller over CAN of “limp-home” throttle value that will only allow idle
the desired throttie position. engine speed.
This code will set it:
DPSG,RG40854,208 —19-29JUNSS-11

CTM188 (15FEBOO) 115-48 PowerTecH 10.5 L & 12.5 L Diesel Engines

021500
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Electronic Control System Diagnostics

T7 - CAN Throttle Invalid - Continued

Nofte: Before using this diagnostic procedure, perform a preliminary inspection of 60-way ECU
connector looking for dirty, damaged, or poorly positioned ferminals.

Igniticn ON, engine OFF

Make note of any DTCs, then clear all
DTCs

lgnition ON, engine running

Monitor DTCs

DTC reoccurs DTC doesn't reoccur

» If application has other machine Problem is intermittent. If no other

controllers communicating on the codes are present, see
CAN bus, check those controllers for INTERMITTENT FAULT
CAN related DTCs DIAGNOSTICS, earlier in this

group.

No CAN related DTCs Did find CAN related DTCs
found on other controllers on other controllers

= |gnition OFF = Refer to diagnostic procedures
» Using a multimeter, measure for controller
resistance between terminals C and » Repair cause of throttle related
D in the harness end of the DTC and retest
diagnostic connector

Between 45-73 (3 Less than 45 or greater
than 75 Q

= Faulty or missing CAN terminator
conneactor(s)

= Open or short in CAN wiring
harness

Continued on next page

RG10537 —19-17NOV39

DP5G.RG40854.367 —18-120CT939-1/1
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Electronic Controf System Diagnostics

B4 T7 - CAN Throttle Invalid - C

ontinued

= |gnition CN
* Using a muitimeter, measure voitage
between a good chassis ground and:
= Terminal C in the diagnostic
connector
= Terminal D in the diagnostic
connector

Both measurements
between 1.5-3.5V

* Faulty ECU connector or other
connector in the CAN system
OR
« Faulty ECU

Either measurement less than
1.5V or greaterthan 2.5V

= CAN wiring shorted to ground or
voltage
CR
= Another controller in the CAN
system faulty

~19-17NOV99

OR
» Faulty ECU

RAG10538

DPSG,RG40854,368 —18—-1206T799-1/1
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CTM188 (15FEBOD) PoweRTEcH 105 L & 12.5 L Diesel Engines
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Electronic Contro! System Diagnostics

T8 - PWM Throttle Input High

From
Chassis PWM Throttle Input

Controller

30 Terminal Half | 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

RG10404 -19-23N0OVIg

IMPORTANT: Do not force probes into connector This code will set if:
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit + The pulse-widih of the PWM signal is greater than
to make measurements in the normal operating range of the signal.
connectors. This will ensure that
terminal damage does not occur. If this code sets, the following will occur:

PWNM {Puise Width Modulated) Throttle Position « If more than one throtile is available, the ECU will
Input ignore the input from the PWM throtile, and will use
the input values from another throttle.
e The PWM throttle signal is sent to the ECU by the If the PWM throttle is the only throttle or all
Chassis Computer. The PWM signal is a square additional throttles are also faulted, the ECU will use
wave signal with a constant frequency. The a default “limp-home” throttie value that will only
pulse-width of the gignal (amount of time the signal allow idle engine speed.
is high) varies as throttle input from the Chassis
Computer varies.

DPSG, RG40854,294 —19-26AUG99-111

CTM188 (15FEBOO) PowerTecH 10.5 L & 12.5 L Diesel Engines

021500
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Electronic Control System Diagnostics

T8 - PWM Throttle Input High - Continued

Note: Before using this diagnostic procedure, perform a prefiminary inspection of 60-way ECU
connector and the throftle sensor connector looking for dirty, damaged, or poorly positioned
ferminafs.

Ignition ON, engine OFF

Make note of any DTCs, then clear all
DTCs

lgnition ON, engine running

Monitor DTCs

DTC reoccurs DTC doesn't reoccur

« |f PWM throttle signal Problem is intermittent, If no other
originates from another codes are present, see
controller, check that INTERMITTENT FAULT
controller for related DTCs DIAGNOSTICS, earlier in this

group.

Controller reports no Controller does report
throttle related DTCs a throttle related DTC

Ignition OFF = Refer to diagnostic procedures

Disconnect 60 way-ECU connector for controlier

Obtain wiring information for this = Repair cause of throttle related

application and determine the source DTC and retest

of the PWM throttle signal

Disconnect the connector that

outputs the PWM throtile signal

Using a multimeter, measure the

resistance befween:

= Terminal J1 of the 60-way ECU

connector and the originating
PWM throttle signal terminal

5 orless Greater than 5

Continued on next page « QOpen in PWM throttle sighal wire

RGI0S30 -19-17MOVEZ

DPSG,AGA0854,380 —19-120CTO8-15
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Electronic Control System Diagnostics

g T8 - PWM Throttle Input High

“ L

- Continued

» Ignition OFF

signal source controller still
disconnected
= Using a multimeter measure

harness end of the 60-way ECU
connecior and:
= All other terminals in that
connector
* A good chassis ground

» 60-way ECU connector and the other

resistance between terminat J1 in the

All measurements
greater than 2 k&

Any measurement
jess than 2 ki

= Ignition OFF

= 80-way ECU connector stil
discannected

» Reconnect PWM signal source
connector
Ignition ON
Using a multimeter, measure vol

= Short in PWM circuit

tage
while operating the throttle, between:
» Terminal J1 in the harness end of
the 60-way ECU connector and a
good chassis ground

Between 0.5V
and 4.8V

OR

= Wrong ECU for the vehicte
OR

= Faulty ECU connector
OR

= Faulty ECU

= Fauity PWM signal source controller

Lessthan 0.5V or
greater than 4.8V

= Faulty PWM throttle signal source
controller connector

= Faulty PWM throttie signal source
controller

OR

AG10531 -19-22DECHY

DPSG RGA0854,370  ~19-120CTE3-1/1

CTM188 (15FEBOD)

PowerTecr 10.5 1 & 12.5 L Diesel Engines

021500
PN=178



Electronic Control Systerm Diagnostics

Q21500
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Electronic Control System Diagnostics

g T9 - PWM Throttle Input Low

From
M
Chassis PFWM Throttie Input

Controller

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

RG10404 —19-23N0OV99

IMPORTANT: Do not force probes into connector This codes will set if:
terminals or damage will result. Use .
JT07328 Connector Adapter Test Kit ¢ The ECU senses that the pulse-width of the PWM
to make measurements in signal is lower than the normal operating range of
connectors. This will ensure that the signai.
terminal damage does not occur.
if this code sets, the following will occur:
PWM (Pulse Width Modulated) Throttle Position
Input « If more than one throttle is available, the ECU will
ignore the input from the PWM throttle, and will use
* The PWM throttle signal is sent to the ECU by the the input values from another throttle.
Chassis Computer. The PWM signal is a square If the PWM throttle is the only throtile or all
wave signal with a constant frequency. The additional throttles are also faulted, the ECU will use
pulse-width of the signal (amount of time the signal a default “limp-home” throttle value that will only
is high) varies as throttle input from the: Chassis allow idle engine speed.
Computer varies.

DPSG,AG40854,205 —19-26AUGE9-1/1

CTM188 (15FEBOQ) : 115-56 POWERTECH 10.5 L & 12.5 L Diesel Engines
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Electronic Control System Diagnostics

T9 - PWM Throttle Input Low - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of 60-way ECU/
connector and the throttle sensor connector looking for dirly, damaged, or poorly positioned
terminals.

Ignition ON, engine OFF

Make note of any DTCs, then clear all
DTCs

Ignition ON, engine running

Monitor DTCs

DTC reoccurs DTC doesn't reoccur

* If PWM throttle signal Probiem is intermittent. If no other

originates from another codes are present, see
controller, check that INTERMITTENT FAULT

controller for related DTCs DIAGNQOSTICS, earlier in this
group.

Controller reports no Contraller does report
throttle related DTCs a throttle related DTC

tgnition OFF ' = Refer to diagnostic procedures
Disconnect 60 way-ECU connector for controller

Obtain wiring information for this = Repair cause of throttle related
application and determine the source DTC and retest

of the PWM throttle signal

Disconnect the connector that

outputs the PWM throttle signal

Using a multimeter, measure the

resistance between:

* Terminal J1 of the 80-way ECU

connector and the originating
PWM throttle signal terminal

5 Qorless Greaterthan 5 Q

Continued on next page * Open in PWM throtile signal wire

'

DPSG.RG40854.371  -18-120CTB9—1/1

-18-17NOVag
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Electronic Control Systern Diagnostics

E?Q - PWM Throttle Input Low - Continued

= Ignition OFF

signal source controller stiil
disconnected
» Using @ multimeter measure

connector and:
= Ali other terminais in that
connector
= A good chassis ground

= §0-way ECU connector and the other

resistance between terminal J1 in the
harness end of the 60-way ECU

All measurements
greater than 2 k(2

Any measurement
less than 2 k()

s Ignition OFF

« 50-way ECU connector still
disconnected

» Reconnect PWM signal source
connector

v |gnition ON

good chassis ground

* Using a multimeter, measure voltage
while aperating the throttle, between:

» Terminal J1 in the harness end of
the 60-way ECU connector and a

Short in PWM circuit

Between 05V
and 4.8V

Lessthan 0.5V or
greater than 4.3V

OR
s Wrong ECU for the vehicle
CR
Faulty ECU connector
OR

Faulty ECU

« Faulty PWM signal source controller -

Faulty PWM throttle signal source
controller connector

OR
Faulty PWM throttle signal source
controlier

-19-22DECI9

RGi10533

DPSG AGA0B54,372  —18-120CT89—1N1
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CTM188 (15FEBCD) PowenRTecH 105 L & 12.5 L Diesel Engines
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Efectronic Control System Diagnostics

} ™ T10 - PWM Throttle Abnormal Pulse Width

From
M
Chassis PWM Throttle Input

Controller

-19-23N0Vag

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

RG 10404

IMPORTANT: Do not force probes into connector This code will set if:
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit + The ECU senses that the frequency of the PWM
to make measurements in signal is not within range.

connectors. This will ensure that
terminal damage does not occur. If this code sets, the following will occur:

PWM (Pulse Width Modulated) Throttle Position + If more than one throttle is available, the ECU will
Input ignore the input from the PWM throttie, and will use

the input values from another throttle.
+ The PWM throttle signal is sent to the ECU by the If the PWM throtile is the only throttle or all
Chassis Computer. The PWM signal is a square additional throttles are also faulted, the ECU will use
wave signal with a constant frequency. The a default "limp-home” throttle value that will only
pulse-width of the signal (amount of time the signal allow idle engine speed.
is high) varies as throttle input from the Chassis
Computer varies.

DP5G,RGA0854,171  —19-28JUNGS-1/1
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Electronic Control System Diagnostics

T10 - PWM Throttle Abnormal Pulse Width - Continued

Note: Before using this diaghostic procedure, perform a preliminary inspection of 60-way ECU
connector and the throftle sensor connector looking for dirty, damaged, or poorly positioned
terminals.

Ignition ON, engine OFF

Make note of any DTCs, then clear all
DTCs

Ignition ON, engine running

Moniter DTCs

DTC reoccurs DTC doesn't reoccur —l

= If PWM throttle signal Problem is intermittent. If no other
originates from another codes are present, see
controller, check that INTERMITTENT FAULT
controlter for related DTCs DIAGNOSTICS, earlier in this

group.

Controller reports no Controller does report
throttle related DTCs a throttle related DTC

ignition OFF » Refer to diagnostic procedures

Disconnect 60 way-ECU connector for controller

Ohtain wiring information for this » Repair cause of throttle related

application and determine the source DTC and retest

of the PWM throttle sighal

Disconnect the connector that

outputs the PWM throttle signal

Using a mulimeter, measure the

resistance between:

= Terminal J1 of the 60-way ECU

connector and the originating
PWNM throttle signal terminal

Greaterthan 5 Q2

Continued on next page * Open in PWM throttle signal wire

-19-17K0OV39

ARG 10530

DPEG,AG40854,373  -18-120C0T88-1/1

CTM188 (15FEBO0) 115-61 PowerTecH 10.5 L & 12.5 L Diesel Engines

021500

PN=185




Electronic Control System Diagnostics

T10 - PWM Throttle Abnormal Pulse Width - Continued

= |gnition OFF
= 60-way ECU connector and the other
signal source controller still
disconnected
= Using a multimeter measure
resistance between terminal J1 in the
harness end of the 60-way ECU
connector and:
= All other terminals in that
connector
= A good chassis ground

All measurements Any measurement
greater than 2 kQ) less than 2 k&)

= |gnition OFF » Short in PWM circuit
= §0-way ECU connector still

disconnected
s Reconnect PWM signal source
connector
= |gnition ON
= Using a multimeter, measure voltage
while operating the throttle, between:
= Terminal J1 in the harness end of
the 60-way ECU connector and a
good chassis ground

Between 0.5 V | Less than 0.5 V or
and 4.8V greater than 4.8V

* Faulty PWM signal source controller = Faulty PWM throttle signal source
CR controfler connector
= Wrong ECU for the vehicle , OR
OR = Faulty PWM throtile signal source
= Faulty ECU connector controller
CR

* Faulty ECU

RG10531 -19-22DECAS

DPSG,RGA0854,468  —18-17NOVBE-1/1
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CTM188 (15FEB00) 115-63 PowerTccH 10.5 L & 12.5 L Diese! Engines
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Efectronic Contro! System Diagnostics

gid DTC SPN 94 FMI 1 Fuel Supply Pressure Extremely Low

Fuel Pressure
Sensor Connector

Fuel Pressure

% B 5V Supply
N LC Fuel Pressure Input

(E](&]
A Sensor Ground

NOTE: Wiring diagram shows OEM engine
applications. For wiring information non-CEM
engines, refer to machine manual.

Fuel Pressure Sensor

« The fuel pressure sensor uses a pressure
transducer to measure the fuel pressure before the
transfer pump. It is located in a fue! manifold behind
the fuel filter. The fuel pressure intake voitage varies
as fuel pressure varies. As the pressure increases,
the input voltage to the ECU increases.

DTC SPN 94 FMI 1 will set if:

* The fuel pressure is below 200 kPa (43.5 psi) (2
bar) at any enging speed.

if DTC SPN 94 FMI 1 sets, the following will occur:
+« ECUs that have engine protection with shutdown:

— Will severely derate the engine {DTC SPN 1569
FMI 31 and DTC SPN 1109 FMI 31 may also be

30 Terminal Half
of 60-Way ECU Connector

60-Way ECU Connector

30 Terminal Half
of 60-Way ECU Connector

AG10393 -13-23N0VEe9

present). if fuel pressure does not set within the
shutdown value within 30 seconds, the ECU will
shut down the engine.
NOTE: For OEM applications, the engine derates 20%
per minute until the engine has been derated
by 40%.

» ECUs that have engine protection without shutdown:
— Will severaly derate the engine (DTC SPN 1569
FMI 31 will also be present), but will not shut the
éngine down.

NOTE: For OEM applications, the engine derates 20%
per minute until the engine has been derated
by 40%.

» ECUs that have no engine protection:
— There will be no derate and the ECU will not shut
the engine down.

DPSG . RGA0854,300 —18-26ALGES-1/1

CTM188 ({15FEBOD)
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L Electronic Control System Diagnostics

DTC SPN 94 FMI 1 Fuel Supply Pressure Extremely Low - Continued s
66

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the fuel pressure sensor connector looking for dirty, damaged, or poorly positioned
terminals.

Before using this diagnostic chart, check for the following that could

cause or he mistaken as low fuel pressure:

» If fuel system has been recently opened (filter changed, line removed etc.),
check affected o-rings on fitting and filter for air leaks.

» If no leaks detected, perform fuel system bleed procedure. See BLEED
SINGLE RAIL FUEL SYSTEM in Group 105 and retest.

= Check fuel quantity

= Check for ruptured fuel line.

» Connect a 0-1000 kPa (0-150 psi) gauge to the quick disconnect
after removing the dust cap and cleaning the quick disconnect.

= Start engine and check fuel pressure at idle and af rated speed.

* If engine won't start, check fuel pressure while cranking.

= Fuel Pressure Specification:
= Cranking: 135-175 kPa (20-25 psi)
= |dle: 410-555 kPa (60-80 psi)
= Rated speed: 480-620 kPa (70-80 psi)

Fuel pressure below Fuel Pressure within
specification for any specification for ALL
condition conditions
= Check fuel system for low supply = Verify that fuel pressure sensor -
pressure. See F4 - SINGLE 5 V supply, input, and ground %
RAIL FUEL SUPPLY SYSTEM circuits are OK. . i
CHECK in Group 105. = |f fuel pressure sensor circuits T
are OK, replace fuel pressure 3
sensor and retest %
any

DPSG.RG40B54,374 —13-120CT99-1/1
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Electronic Control System Diagnostics

DTC SPN 94 FMI 3 Fuel Supply Pressure Input Voltage High

Fugl Pressure Fuel Pressure
Sensor Connector

B 5V Supply

. C  Fuel Pressure Input

—15-23NQVI9

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

. 60-Way ECU Connector

RG10393

NOTE: Wiring diagram shows OEM engine DTC SPN 94 FMI 3 will set if:
applications. For wiring information non-OEM
engines, refer to machine manual, » The fuel pressure input voltage exceeds 4.75 volts.
This voltage corresponds to a pressure that is higher
Fuel Pressure Sensor than what is physically possible for fuel pressure.

s The fuel pressure sensor uses & pressure If DTC SPN 94 FM| 3 sets, the following will occur:
transducer to measure the fuel pressure before the '
transfer pump. It is located in a fuel manifold behind « ECU’s fuel pressure engine protection feature
the fuel fiker. The fuel prassure intake voltage varies disabled.
as fuel pressure varies. As the pressure increases,
the input voltage to the ECU increases.

DPSG RG40ES4,301  —19-26AUGIE-1/1

CTM188 (15FEBQO) ‘ PoweRTECH 10.5 L & 12.5 L Diesel Enginés
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Electronic Control System Diagnostics

terminals.

DTC SPN 94 FMI 3 Fuel Supply Pressure Input Voltage High - Continued

Note: Before using this diagnostic pracedure, perform a preliminary inspection of the 60-way ECU
connector and the fuel pressure sensor connector looking for dirty, damaged, or poorly positionied

= Warm engine
= |gnition ON, engine running
= Using the DST, read fuel pressure voltage

475V or greater

= Ignition OFF

= Disconnect fuel pressure sensor
connector

* |gnition ON, engine OFF

» Using DST, read fuel pressure voltage

Below4.75V

Problem is intermittent. If no other
codes are present, see
INTERMITTENT FAULT
DIAGNOSTICS, earlier in this

group.

Below0.25V

» Probe fuel pressure sensor ground
{Terminal A} in sensor harness
connector with a test light connected
to battery voltage

0.25 V or greater

= Short to voliage in fuel pressure
sensor signal circuit
OR
= Faulty ECU

Light ON

= Faulty fuel pressure sensor
OR

» Faulty ECU connection
OR

* Faulty ECU

Light OF F

= Open in fuel pressure sensor
ground circuit
CR
» Faulty ECU connection
OR
* Fauity ECU

RG10495 -19-22NQVID

DPSG,RGADBA4, 375 -19-120CT98-1/1
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Electronic Control System Diagnostics

DTC SPN 94 FMI 4 Fuel Supply Pressure Input Voltage Low

Fuel Pressure Fuel Pressure
Sensor Connector

B 5V Supply

\ C Fuel Pressure Input

A Sensor Ground

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

RG10393 -19-2350V99

NOTE: Wiring diagram shows OEM engine DTC SPN 94 FMI 4 will set if:
applications. For wiring information non-OEM _
engines, refer to machine manual. The fuel pressure input voltage drops below 0.25
volts. This voltage corresponds to a pressure that is
Fuel Pressure Sensor lower than what is physically possible for fuel
pressure.
* The fuel pressure sensor uses a pressure
transducer to measure the fuel pressure before the If DTC SPN 94 FMI 4 sets, the following will accur:
transfer purmp. It is located in a fuel manifold behind
the fuel filter. The fuel pressure intake voltage varies « ECU's fuel pressure engine protection feature
as fuel pressure varies. As the pressure increases, disabled.
the input voltage to the ECU increases.

DPSG AG40BE4,302 —19-26AUGH9-1/1
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Electronic Control Systermn Diagnostics

DTC SPN 94 FMI 4 Fuel Supply Pressure Input Voltage Low - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of 60-way ECU
connector and the fuel pressure sensor connector, looking for ditty, damaged, or poorly positioned
terminals.

* Warm engine
= {gnition ON, engine running
» Using the DST, read fuel pressure voltage

025V of less Above 025V

Ignition OFF Problem is intermittent. If no other
Disconnect fuel pressure sensor codes are present, see
connector INTERMITTENT FAULT
Install a jumper wire between fuel DIAGNOSTICS, earlier in this
pressure sensor 5 V supply and fuel group.

pressure sensor input (Terminals B and
C) in sensor harness connector

Ignition ON, engine OFF

Using DST, read fuel pressure voltage

4.75V or greater

lgnition OFF = Faulty fuel pressure sensor
Remove jumper wire connection

Ignition ON, engine OFF OR

Using a multimeter, measure voitage _ = Faulty fuel pressure sensor

between fuel pressure sensor 5V supply
terminal (Terminal B) in sensor harness
connector and a good chassis ground

40-60V Below4.0V

Open in fuel pressure sensor input circuit Open in fuel pressure sensor 5V
OR supply circuit

Short to ground in fuel pressure sensor OR

input circuit Short to ground in fuel pressure
OR sensor 5 V supply circuit

Faulty ECU connection OR
OR Faulty ECU connection

Faulty ECU ’ "OR

. Faulty ECU

AG10496 —18-17NOVO9

DP5G,AGA08S4,376 19120078911
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Electronic Control System Diagnostics

DTC SPN 94 FMI 16 Fuel Supply Pressure Moderately High

Fue! Pressure Fuel Pressure
Sensor Connector

B 5V Supply

\ € Fuel Pressure Input

A Sensor Ground

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

AG10393 ~-19-23N0VY

NOTE: Wiring diagram shows OEM engine If DTC SPN 94 FMI 16 sets, the following will
applications. For wiring information non-OEM occur:

engines, refer fo machine manual.
+« ECU’s that have engine protection:
Fuel Pressure Sensor — Will derate the engine {DTC SPN 15639 FMI 31
will also be present) 2% per minute to a maximum
+ The fuel pressure sensor uses a pressure derate of 20%. When fuel pressure drops back
transducer to measure the fuel pressure before the below the maximum value set point, powsr will be
transfer pump. It is located in a fuel manifold behind increased 2% per minute until either full power is
the fuel filter. The fuel pressure intake voltage varies reached or if the maximum value set point is
as fuel pressure varies. As the pressure increases, surpassed again.
the input voltage to the ECU increases.
NOTE: The derate program shown applies to OEM
DTC SPN 94 FMI 16 will set if: ' engine applications that contain engine
protection. Other applications may have a
» The ECU senses a fuel pressure above the warning similar derate program. Refer to specific
value set point in the ECU. The warning value set machine manual for application derate
point is dependent of engine speed. programs.
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Electronic Controf System Diagnoslics J

DTC SPN 94 FMI 16 Fuel Supply Pressure Moderately High - Continued 115 :

71

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the fuel pressure sensor connector looking for dirty, damaged, or poorly positioned
terminals.

= Connect a 0-1000 kPa (0-150 psi) gauge to the quick disconnect after
removing the dust cap and cleaning the quick disconnect.

= Start engine and check fuel pressure at idle and at rated speed.

= If engine won't start, check fuel pressure while cranking.

Fuel Pressure: Above 410-

480 kPa (80-70 psi) @ idle;

£00-600 kPa (70-90 psi) @
rated speed

Fuel Pressure: Below 410-

555 kPa (60-80 psi) @ idle;

480-620 kPa (70-90 psi) @
rated speed

Fuel Pressure: 410-555 kPa
(60-80 psi) @ idle; 480-620
kPa (70-90 psi) @ rated
speed

= Faulty high pressure regulating
valve

» Plugged 100 micron internal
housing screen

» Verify that fuel pressure sensor
5V supply, input, and ground
circuits are QK.

s |f fuel pressure sensor circuits
are OK, replace fuel pressure
sensor and retest

RG10487 -19-05JANOO
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g DTC SPN 94 FMI 18 Fuel Supply Pressure Moderately Low

72

Electronic Controt System Diagnostics

5V Supply

Fuel Pressure Fuel Pressure
Sensor Sensor Connector
B
N\ N

Fuel Pressure Input

A

Sensor Ground

NOTE: Wiring diagram shows OEM engine
applications. For wiring information non-OEM
engines, refer to machine manual,

Fuel Pressure Sensor

» The fuel pressure sensor uses a pressure
transducer to measure the fuel pressure before the
transfer pump. It is located in a fuel manifold behind
the fuel filter. The fue! pressure intake voltage varies
as fuel pressure varies. Ag the pressure increases,
the input voltage to the ECU increases.

DTC SPN 94 FMI 18 will set if:

s The fuel pressure is below 300 kPa (29 psi) (3 bar)
at any engine speed.

if DTC SPN 94 FMI 18 sets, the following will
occur:

30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

- 30 Terminal Half

RG10393 -18-23N0OVag

60-Way ECU Connector

« ECU’s that have engine protection:

— Will derate the engine (DTC SPN 1569 FMI 31
will aiso be present) at 2% per minute to a
maximum derate of 20%. When fuel pressure
increases above the minimum value set point,
power will be increased 2% per minute until full
power is reached or fuel pressure drops below the
minimum value set point again.

— If in spite of the derate, fuel pressure continues to
drop, ECUs that have engine protection with
shutdown will shut the engine down when fuel
pressure drops below the shutdown value set
point in the ECU. The shutdown value set point is
dependent on engine speed.

NOTE: The derate program shown applies to OEM
engine applications that contain engine
protection. Other applications may have a
similar derale program. Refer fo specific
machine manual for application derate
programs.

DPSG AG40854.304  -19-26AUG9-1/1

CTM188 (15FEB0O) 115-72 PowERTECH 10.5 L & 12.5 L Diesel Engines

021500

PN=196




Electronic Control System Diagnostics

DTC SPN 94 FMI 18 Fuel Supply Pressure Moderately Low - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the fuel pressure sensor connector looking for dirdy, damaged, or poorly positioned
terminals.

Before using this diagnostic chart, check for the following that couid

cause or be mistaken as low fuel pressure:

* If fuel system has been recently opened (filter changed, line removed etc.),
check affected o-rings on fitting and fiter for air leaks.

= If no leaks detected, perform fuel system bleed procedure. See BLEED
SINGLE RAIL FUEL SYSTEM in Group 105 and retest.

» Check fuel quantity-

= Check for ruptured fuel line.

» Connect a 0-1000 kPa (0-150 psi) gauge to the quick disconnect
after removing the dust cap and cleaning the quick disconnect.

» Start engine and check fuel pressure at idle and at rated speed.

= If engine won't start, check fuel pressure while cranking.

» Fuel Pressure Specification:
= Cranking: 135-175 kPa (20-25 psi)
« |dle; 410-558 kPa (60-80 psi)
= Rated speed: 480-620 kPa (70-90 psi)

Fuel pressure below Fuel Pressure within
spec:ﬁcatlt?p for any specification for ALL
condition conditions

= Check fuel system for low supply = Verify that fL_lel pressure sensor
pressure. See F4 - SINGLE 5V supply, input, and ground

RAIL FUEL SUPPLY SYSTEM circuits are OK.
CHECK in Group 105, » |f fuel pressure sensor circuits

are OK, replace fuel pressure
sensor and retest

AG10494 —19-05JANOO
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Electronic Control System Diagnostics

DTC SPN 97 FMI 0 Water in Fuel Continuously Detected

Water in Fuel Water in Fuel
Sensor Sensor Connector

7

/ ,-r Water in Fuel Input
L. ¢ A ¢ A}
‘ T o D sensor Ground

—18-24NOVO9

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

RG10394

NOTE: Wiring diagram shows OEM engine present). If WIF does not set within the shutdown
applications. For winng information non-OEM value within 30 seconds, the ECU will shut down
engines, refer to machine manual. the engine.

NOTE: For OEM applications, the engine derafes 20%

WIiF (Water in Fuel) Sensor per minute until the engine has been derated

by 40%.
* The WIF sensor uses the resistance of water and
fuel to detect the presence of water in the fuel s ECUs that have engine protection without shutdown:
systern. This uses the principle that water is a better — Will seversly derate the engine (DTC SPN 1569
conductor of electricity than fuel is. Because of this, FMI 31 will also be present), but will not shut the
the water in fuel sensor will read a lower voltage engine down,

when water is present than when it is not present. ,
NOTE: For OEM applications, the engine derates 20%

DTC SPN 97 FMI 0 will set if: per minute until the engine has been derated
by 40%.
s The WIF is above a predetermined quantity for an
extended period of time. « ECUs that have no engine protection:
— There will be no derate and the ECU will not shut

if DTC SPN 97 FMI 0 sets, the following will occur: the engine down.

e ECU's that have engine protection with shutdown:
- Will severely derate the engine (DTC SPN 1569
FMI 31 and DTC SPN 1109 FMI 31 may also be

DPSG RGA0AS54,305 —18-26AUGHI-1/1
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Electronic Control System Diagnostics

DTC SPN 97 FMI 0 Water in Fuel Continuously Detected - Continued

Note: Before using this diagnastic procedure, perform a preliminary inspection of the 60-way ECU
connector and the WIF sensor conneclor looking for dirfy, damaged, or pooriy posifioned
terminals.

= Key OFF

= Draip sediment bowl on the bottom of the
primary fuel filter until all the water is out

= Operate engine in normal use

DTC reoccurs DTC doesn't reocour

Check the following items that can * Problemn is was most likely
cause water in the fuel: caused by moisture build up over
= Poor fuel quality or water in fuel time
storage tank Monitor the sediment bowl for
Loose fuel tank cap moisture periodically, drain as
Missing or damaged fuel tank cap needed
seal
Excessive condensation build up in
fuel tank
Loose or damaged fuel filter or
sediment bowl

Cause of water in fuel No cause of water in fuel
located located

Repair problem, drain sediment bowl, s Verify that WIF sensor input and

and retest ground circuits are OK

= If WIF sensor circuits are OK,
replace WIF sensor and retest

—18-220EC99

RG 10499
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Electronic Controf System Diagnostics

DTC SPN 97 FMI 3 Water in Fuel Signal Voltage High

Water in Fuel Water in Fuel
Sensor Sensor Connector

Water in Fuel input

[ Sensor Ground

-18-24NOVE3

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

AG10394

NOTE: Wiring diagram shows OEM engine DTC SPN 97 FMI 3 will set if:
applications. For wiring information non-OEM
engines, refer to machine manual. » The WIF input voltage exceeds a 4.85 volts. This
voltage corresponds to an amount of water in fuel

WIF (Water in Fuel) Sensor that is not possible.

» The WIF sensor uses the resistance of water and If DTC SPN 97 FMI 3 sets, the following will occur:
fuel to detect the presence of water in the fuel
system. This uses the principle that water is a better s ECU's WIF engine protection feature disabled.
conductor of electricity than fue! is. Because of this,
the water in fuel sensor will read a lower voltage
when water is present than when it is not present.
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Electronic Controf System Diagnostics

DTC SPN 97 FMI 3 Water in Fuel Signal Voltage High - Continued 15

77

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 60-way ECU
connector and the WIF sensor connector looking for dirty, damaged, or poorly positioned

terminals.
= Ignition ON, engine OFF
= Using the DST, make note of all DTCs,
then clear all DTCs
= Ignition ON, engine OFF
Monitor DTCs
SPN 97 FMI 3 SPN97 FMI 3
TEDCCUrS doesn't reoccur

=« Ignition QFF Problem is intermittent. If no other
» Disconnect WIF senscor connector codes are present, see
= Install a jJumper wire between both INTERMITTENT FAULT

terminails in the WIF sensor harness DIAGNOSTICS, earlier in this

connector group.
« Make note of all DTCs, then clear all

DTCs
= |gnition ON, engine OFF
= Monitor DTCs

SPN 97 FMI 3 SPN 97 FMI 4
reoccurs occurs

= |gnition OFF = Faulty WIF sensor connector
= Remove jumper wire between both CR

terminals = Faulty WIF sensor

= |gnition ON, engine OFF

= Using a multimeter, measure voltage
between WIF sensor harness
connector input terminal and a good
chassis ground

40-60V Below 4.0V
» Open in WIF sensor ground circuit » Open in WIF sensor input circuit %
CR OR g
= Faulty ECU connection = Faulty ECU connection ;_
OR OR '
= Faulty ECU = Faulty ECU 2
g
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Electronic Control Systern Diagnostics

g DTC SPN 97 FMI 4 Water in Fuel Signal Voltage Low

78

Water in Fuel Input

Water in Fuel Water in Fuel
Sensor Sensor Connector
/ﬂ

- [

Sensor Ground

30 Terminal Half
of 60-Way ECU Conneclor

60-Way ECU Connector

NOTE: Wiring diagram shows OEM engine
applications. For wiring information non-OEM
engines, refer to machine manual.

WIF (Water in Fuel) Sensor

s The WIF sensor uses the resistance of water and
fuel to detect the presence of water in the fuel
system. This uses the principle that water is a better
conductor of electricity than fuel is. Because of this,
the water in fuel sensor will read a lower voltage
when water is present than when it is not prasent.

-18-24NOVED

30 Terminal Half
of 60-Way ECU Connector

RG10334

DTC SPN 97 FMI 4 will set if:

» The WIF input voltage is below a 0.5 volts. This
voltage corresponds to an amount of water in fuel
that is not possible.

i DTC SPN 97 FMI 4 sets, the following will occur:

¢ ECU's WIF engine protection feature disabled.

DPSG,RG40854, 307 —19-2BAUGHS-1/1
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Electronic Conirol System Diagnostics

Note: Before using this diagnaostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the WIF sensor connector or looking for dirty, damaged, or poorly positioned

terminals.

DTC SPN 97 FMi 4 Water in Fuel Signal Volt‘age Low - Continued

» Ignition ON, engine OFF

» Using the DST, make note of all DTCs,
then clear all DTCs

= [gnition ON, engine OFF

= Monitor DTCs

SPN 97 FMI 4

15
79

reoccurs

Ignition OFF

Disconnect WIF sensar connector
Make note of all DTCs, then clear all
DTCs

Ignition ON

Manitor OTCs

SPN 97 FMI 4
doesn't reoccur

Problem is intermittent. If no other
codes are present, see
INTERMITTENT FAULT
DIAGNOSTICS, earlier in this

group.

SPN 87 FMI 4
reoccurs

Short to ground in WIF sensor input
circuit

OR
= Faulty ECU

SPN 97 FMI 3
occurs

= Faulty WIF sensor

RG10501 -19-17NOVI9
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’ Electronic Control Systermn Diagnostics

gl DTC SPN 97 FMI 16 Water in Fuel Detected

80

Water in Fuel
Sensor Connector

Water in Fuel

Water in Fuel Input

e

Sensor

g Al
:\

Sensor Ground

ICRE)

30 Terminal Half
of 60-Way ECU Connector .

60-Way ECU Connector

NOTE: Wiring diagram shows OEM engine
applications. For witing inforrnation non-OEM
engines, refar to machine manual.

WIF (Water in Fuel) Sensor

¢ The WIF sensor uses the resistance of water and
fuel to detect the presence of water in the fuel
system. This uses the principle that water is a better
conductor of electricity than fuel is. Because of this,
water in fuel sensor will read a lower voltage when
water is present than when it is not present.

DTC SPN 97 FMI 16 will set if:

¢ The WIF is above a predetermined quantity at any
given time, .

if DTC SPN 97 FM! 16 sets, the following will
oceur:

-18-24N0OV99

30 Terminal Half
of 60-Way ECU Connector

AG10394

» ECU'’s that have engine protection:
— Will derate the engine {(DTC SPN 1569 FMI 31

will also be present) 2% per minuie {0 a maximum
derate of 20%. When WIF drops back below the
maximum value set point, power will be increased
2% per minute until either full power is reached or
- if the maximum value set point is surpassed
again.

NOTE: The derate program shown applies to OEM
engine applications that contain engine
protection. Other applications may have a
similar derate program. Refer lo specific
machine manual for application derate
programs.
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Electronic Conirol System Diagnostics

DTC SPN 97 FMI 16 Water in Fuel Detected - Continued 115
81

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 60-way ECU
connector and the WIF sensor connector looking for dirty, damaged, or poorly positioned

terminals,
= Key OFF
= Drain sediment bowl on the bottom of the
primary fuel filter until all the water is out
= Operate engine in normal use
DTC reoccurs DTC doesn't reoccur —|
Check the following items that can * Problem is was most likely
cause water in the fuek caused by moisture build up over
= Poor fuel quality or water in fuel time
storage tank * Monitor the sediment bowl for
» Loose fuel tank cap moisture periodically, drain as
» Migsing or damaged fuel tank cap needed
seal
» Excessive condensation build up in
fuel tank
= Loose or damaged fuel filter or
sediment bowl

= |f WIF sensor circuits are OK,
replace WIF sensor and retest

Cause of water in fuel No cause of water in fuel
located focated
Z
= Repair problem, drain sediment bowl, = Verify that WIF sensor input and §
and retest ground circuits are OK T
2
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‘ Electronic Controfl System Diagnostics

I DTC SPN 97 FMI 31 Water in Fuel Detected
Bz

Water in Fuel Water in Fuel
Sensor Sensor Connector
i '

Water in Fuel Input

u|

Sensor Ground

=

30 Terminal Half
of 60-Way ECU Connector

60-Way ECU Connector

NOTE: Wiring diagram shows OEM engine
applications. For wiring information non-OEM
engines, refer to machine manual.

WIF (Water in Fuel) Sensor

» The WIF sensor uses the resistance of water and
fuel to detect the presence of water in the fuel
system. This uses the principle that water is a better
conductor of electricity than fuel is. Because of this,
the water in fuel sensor will read a lower voltage
when water is present than when it is not present.

DTC SPN 97 FMI 31 will set if:

» The WIF is above a predetermined quantity at a
given time.

If DTC SPN 97 FMI 31 sets, the following will
occur:

WIF detected:
» ECU's that have engine protection:

— Will derate the engine (DTC SPN 1569 FMI 31
will also be present) 2% per minute to a maximum

—18-24NOVEI

30 Terminal Half
of 60-Way ECU Connector

RG10384

derate of 20%. When WIF drops back below the
maximum value sat point, power will be increased
2% per minute until either full power is reached or
if the maximum vaiue set point is surpassed
again.

i WIF detected in spite of the derate above:

= ECU's that have engine protection with shutdown:
— Will severely derate the engine (DTC SPN 1569
FMI 31 will also be present). If WIF does not set
within the shutdown value within 30 seconds, the
ECU will shut down the engine.

NOTE: For OEM applications, the engine derates 20%
per minute until the engine has been derated
by 40%.

« ECUs that have engine protection without shutdown:
— Will severely derate the engine (DTC SPN 1569
FMI 31 will also be present), but will not shut the
engine down.

NOTE: For OEM applications, the engine derates 20%

per minute until the engine has been derated
by 40%.

DPSG,AGADAS4 308 —19-26AUGHS-1/1
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Electronic Controf System Diagnostics

DTC SPN 97 FMI 31 Water in Fuel Detected - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
conhneclor and the WIF sensor connector fooking for dirfy, damaged, or poorly posifioned
terminals.

» Key OFF

= Drain sediment bowi on the bottom of the
primary fuel filter until all the water is out

* Operate engine in normal use

DTC reocccurs DTC doesn't reoccur

Check the following items that can » Problem is was most likely
cause water in the fuel: caused by moisture build up over
» Poor fuel quality or water in fuel time
storage tank = Monitor the sediment bowl for
Loose fuel tank cap moisture periodically, drain as
Missing or damaged fuel tank cap needed
seal
Excessive condensation build up in
fuel tank
Loose or damaged fuel filter or
sediment bowl

Cause of water in fuel No cause of water in fuel
located located

Repair problem, drain sediment bowl, = Verify that WIF sensor input and

and retest ground circuits are OK

» If WIF sensor circuits are OK,
replace WIF sensor and retest

RG1040% -19-22DECS3
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Electronic Control System Diagnostics

Qil Pressure Qil Pressure

Saensor Connector

g DTC SPN 100 FMI 1 Engine Qil Pressure Extremely Low

SV Supply

Qil Pressure Input

Sensor Ground

IMPORTANT: Do not force probes into connector
terminals or damage will resuit. Use
JT07328 Connector Adapter Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

Oil Pressure Sensor

s The oil pressure sensor is a pressure transducer
connected to the main oil gallery or oil cooler. The
oil pressure input voltage varies as oil pressure
varies. As engine oil pressure increases, the oil
pressure sensor input voltage increases. The ECU
monitors oil pressure in order to protect the engine
in case of a low oil pressure condition.

DTC SPN 100 FMI 1 will set if:

s The ECU senses an oil pressure below the
shutdown value set point in the ECU. The shutdown
value set point is dependent on engine speed.r

If DTC SPN 100 FMI 1 sets, the following will
occur:

30 Terminal Haif
of 60-Way ECU Connector

60-Way ECU Connector

30 Terminal Half
of 60-Way ECU Connecior

AG10395 -18-23N0OVen

= ECUs that have engine protection with shutdown:
— Will severely derate the engine (DTC SPN 1589
FMI 31 and DTC SPN 1109 FMI 31 may also be
present). If oil pressure does not increase ahove
the shutdown value set point within 30 seconds,
the ECU will shut the engine down.

NOTE: For OEM applications, the engine derates 20%
per minute until the engine has been derated
by 40%.

« ECUs that have engine protection without shutdown:
— Will severely derate the engine (DTC SPN 1569
FM! 31 will also be present), but will not shut the
engine down.

NOTE: For OEM applications, the engine derates 20%
per minute until the engine has been derated
by 40%. '

s ECUs that have no engine protection:

— There will be no derate and the ECU will not shut
the engine down.
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Elecironic Controf System Diagnostics

DTC SPN 100 FMI 1 Engine Oil Pressure Extremely Low - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the oil pressure sensor connector looking for dirty, damaged, or poorly positioned
terminafs.

= Under the conditions where DTC SPN
100 FMI 1 occurs, measure engine oil
pressure. See CHECK ENGINE OIL
PRESSURE in Group 105 of this manual

Oil pressure below Oil pressure within
specification specification

Low oil pressure problem. See L2 - = Verify that oil pressure sensor SV
ENGINE OIL PRESSURE LOW supply, input, and ground circuits
diagnostic procedure in Group 105 in are QK.

this manual = if oil pressure sensor circuits are
QK, replace oil pressure sensor
and retest

RG1DA3Z —13-17NOVER
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Electronic Control System Diagnostics

DTC SPN 100 FMi 3 Engine Oil Pressure Input Voltage High

Oil Pressure Qil Pressure
Sensor Sensor Connector

5V Supply

Qil Pressure Input

Sensor Ground

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

AG10385 -15-23N0OVEs

IMPORTANT: Do not force probes into connector monitors oil pressure in order 1o protect the engine
terminals or damage will result. Use in case of a low oil pressure condition.
JT07328 Connector Adapter Test Kit DTC SPN 100 FMI 3 will set if:
to make measurements in
connectors. This will ensure that s The oil pressure input voltage exceeds a 4.5 volts.
terminal damage does not occur. This voltage corresponds to an oil pressure that is
higher that what is physically possible for ail

Oil Pressure Sensor pressure,

» The oil pressure sensor is a prassure fransducer It DTC SPN FMI 3 sets, the following will occur:

connected to the main oil gallery or ail cooler. The

oil pressure input voltage varies as oil pressure s ECU's low oil pressure engine protection feature
varies. As engine oil pressure increases, the oil disabled.

pressure sensor input voltage increases. The ECU

DPSG,AG40854.311  —18-26AUGE9-1/1
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Efectronic Control Systermn Diagnostics

DTC SPN 100 FMI 3 Engine Oil Pressure Input Voltage High - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the oil pressure sensar connector looking for dirty, damaged, or poorly positioned
terminals.

= Warm engine
= [gnition ON, engine running
* Using the DST, read oil pressure voltage

4.5V or greater Below 4 5V

Ignition OFF Problem is intermittent. If no other
Disconnect oil pressure sensor codes are present, see
connector INTERMITTENT FAULT
lgnition ON, engine OFF DIAGNOSTICS, earlier ip this
Using DST, read oil pressure voltage group.

Below 0.25 V 0.25 V or greater

Probe oil pressure sensor ground Shoert to voltage in oil pressure
{Terminal A} in sensor harness sensor input circuit
connector with a test light connected OR

to battery voftage Faulty ECU

Light ON Light OFF

Faulty oil pressure sensor Open in oil pressure sensor
OR ground circuit
Faulty ECU connection OR

OR Faulty ECU connection
Faulty ECU OR

Faulty ECU

—-18-17NOVE9

RG10433
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Electronic Control Systermn Diagnostics

DTC SPN 100 FMI 4 Engine Qil Pressure input Voltage Low

Qil Pressure Oil Pressure
Sensor Connector

5V Supply

Qil Pressure Input

Sensor Ground

iIMPORTANT: Do not force probes into connector
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

Qil Pressure Sensor

s The oil pressure sensor is a pressure transducer
connected to the main oil gallery or oil cooler. The
oil pressure input voltage varies as oil pressure
varies. As engine oil pressure increases, the oil
pressure sensor input voitage increases. The ECU
manitors oil pressure in order to protect the engine
in case of a low oil pressure condition.

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

RG10395 -19-23N0OVa9

60-Way ECU Connector

DTC SPN 100 FMI 4 will set if:

The gil pressure input voltage drops below 0.25
volts. This voltage corresponds to an oil pressure
that is lower that what is physically possible for oil
pressure.

if DTC SPN 100 FMI 4 sets, the following will
occur:

+« ECU’s low oil pressure engine protection feature
disabled.
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Etectrenic Controf System Diagnostics

DTC SPN 100 FMI 4 Engine Oil Pressure Input Voltage Low - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of 60-way ECU
connector and the oif pressure sensor connector, looking for dirly, damaged, or poorly positioned
terminals.

» Warm engine
= ignition ON, engine running
« Using the DST, read oil pressure voltage

0.25 Vorless Above 025V

Ignition OFF Problem is intermittent. If no other
Disconnect oil pressure sensor ' codes are present, see
connector INTERMITTENT FAULT
Install & jumper wire between oil DIAGNOSTICS, earlier in this
pressure sensor 5 V supply and input group.

terminals (Terminals B and C) in
sensor harness connector

lgnition ON, engine OFF

Using DST, read cil pressure voltage

Below 4.5V 4.5V or greater

Ignition OFF = Faulty oil pressure sensor
Rernove jumper wire connection

Ignitton ON, engine OFF OR

Using a multimeter, measure voltage = Faulty oil pressure sensor

between the 3 V supply (terminal B)
of the oil pressure sensor harness
connector and a good chassis ground

40-60V Below 4.0V

Open in 01l pressure sensor input » Open in oil pressure sensor 5V
cireuit supply circuit

OR OR
Short to ground in oil pressure sensor » Short to ground in oil pressure

input circuit sensor 5V supply circuit
OR OR

Fautty ECU connection * Faulty ECU connection
OR OR

Faulty ECU » Faulty ECU

RG10434 -19-17NOVES
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Electronic Control System Diagnosfics

DTC SPN 100 FMI 18 Engine Qil Pressure Moderately Low

Oil Pressure Qil Pressure
Sensor Sensor Connector

5V Supply

Oil Pressure Input

Sensor Ground

30 Terminal Half

JT07328 Connector Adapter Test Kit

terminal damage does not occur.
Oil Pressure Sensor

s The oil pressure sensor is a pressure transducer
connected to the main oif gallery or oil cooler. The
oil pressure input voltage varies as oil pressure
varies. As engine oil pressure increases, the oil
pressure sensor input voltage increases. The ECU
monitors oil pressure in order to protect the engine
in case of a low oil pressure condition.

DTC SPN 100 FMI 18 will set if:
s The ECLU senses an oil pressure below the warning

value set point in the ECU. The warning value set
point is dependent on engine speed.

of 60-Way ECU Connecior of 60-Way ECU Connector
60-Way ECU Connector .

IMPORTANT: Do not force probes into connector if DTC SPN 100 FMI 18 sets, the following will
terminals or damage will result. Use occur:

to make measurements in * ECUSs that have engine protection:
connectors. This will ensure that — Will derate 2% per minute to a maximum derate

NOTE: The derate prograrn showrt applies to OEM

30 Terminal Half

AG10395 ~19-23NOVE9

of 20%. When oil pressure increases above the
minimum value set point, power. will be increased
2% per minute until either full power is reached or
if the maximum value set point is surpassed
again. ‘

If in spite of the derate, oil pressure continues o
drop, ECUs that have engine protection with
shutdown, will shut down the engine when oil
pressure drops below the shutdown value set
poirt in the ECU. The shutdown value setpoint is
dependent of engine speed.

engine applications that contain engine
profection. Other applications may have a
similar derate program. Refer fo specific
machine manual for application derale
programs.
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Electranic Control Systern Diagnostics

DTC SPN 100 FMI 18 Engine Qil Pressure Mdderately Low - Continued 115
*

Nofe: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECL/
connector and the oil pressure sensor connector looking for dirty, damaged, or poorly positioned
terminals.

= Under the conditions where DTC SPN 100
FMI 18 occurs, measure engine oil
pressure. See CHECK ENGINE OIL
PRESSURE in Group 105 in this manual

Oil pressure below Qil pressure within
specification specification

» Low oil pressure problem. See L2 - = Verify that oil pressure sensor5 V
ENGINE OIL PRESSURE LOW supply, input, and ground circuits
diagnostic pracedure in Group 105 in are OK :
this manual » If il pressure sensor circuits are

OK, replace oil pressure sensor

and retest

AG10435 -19-220E099
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Electronic Control System Diagnostics

R DTC SPN 105 FMI 3 Manifold Air Temperature Input Voitage High
92

MAT Sensor MAT Sensor
Connector

7

I/Jt

iy
30 Terminal Half 30 Terminal Half i
of 60-Way ECU Connector of 60-Way ECU Connecfor §
60-Way ECU Connector o
IMPORTANT: Do not force probes into connector uses the MAT sensor input in conjunction with the
terminals or damage will result. Use MAP sensor input to determine engine air flow.
JT07328 Connector Adapter Test Kit DTC SPN 105 FMI 3 will set if:
to make measurements in
connectors. This will ensure that ¢ The MAT input voltage exceeds 4.8 volts. This
terminal damage does not occur. voltage corresponds to a temperature that is lower

than what is physically possible for manifold air.

MAT (Manifold Air Temperature) Sensor
If DTC SPN 105 FMI 3 sets, the following will

+ The MAT sensor is a thermistor (temperature occur:
sensitive resistor) mounted in the intake manifold.
The MAT sensor is used to measure the + The ECU will use a default “limp-home” MAT value
temperature of the intake air. The MAT sensor's of 50°C (122°F).
variable resistance causes the input voliage to the s ECU's high manifold air temperature engine
ECU to vary. Higher intake air temperatures result in protection feature disabled.

lower MAT input voltages to the ECU; lower
temperatures result in higher voltages. The ECU

DPSG.RGADY54,172  —19-2B8JUNSg-1/1
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Electronic Controf System Diagnostics
DTC SPN 105 FMI 3 Manifold Air Temperature input Voltage High - Continued 115
93
Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 60-way ECU
connector and the MAT sensor connector looking for dirty, damaged, or poorly positioned ferminals.
[« Warm engine
* [gnition ON, engine OFF ar running
» Using the DST, read the MAT voltage
4.8V or greater Below 4.8V
= Ignition OFF Problem is intermittent. if no other
» Disconnect MAT sensor connector codes are present, see
= |nstall a jumper wire between both INTERMITTENT FAULT
terminals in the MAT sensor harness DIAGNOSTICS, earlier in this
connector group.
= Ignition ON, engine OFF
= Using the DST, read the MAT voltage
Greater than 0.1 V 0.1 Vorless
= Remove jumper wire between both = Faulty MAT sensor connector
terminals OR
= |nstall jumper wire between MAT s Fauity MAT sensor
sensor harness connector input
terminal and a good chassis ground
= Using the DST, read the MAT voltage
Greaterthan 0.1V 0.1 Vorless
= Open in MAT sensor input circuit * QOpen in MAT sensor ground 8
OR circuit g
= Faulty ECU connection OR E
OR = Faulty ECU connection b
» Faulty ECU OR 8
» Faulty ECU Z
o
DPSG,RG40854,388  —19-120CT95-11
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Electronic Control System Diagnostics

¥4 DTC SPN 105 FMI 4 Manifold Air Temperature Input Voltage Low
94

MAT Sensor MAT Sensor
Connector

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connecior

60-Way ECU Connector

AG10396 -18-23NOVa9

IMPORTANT: Do not force probes into connector uses the MAT sensor input in conjunction with the
terminals or damage will result. Use MAP sensor input to determine engine air flow.
JT07328 Connector Adapter Test Kit DTC SPN 105 FMI 4 will set if;
to make measurements in :
connectors. This will ensure that e The MAT input voltage drops below 0.1 volts. This
terminal damage does not occur. voltage corresponds to a temperature that is higher
: than what is physically possible for manifoid air.
MAT (Manifold Air Temperature) Sensor
If DTC SPN 105 FMI 4 sets, the following will

+ The MAT sensor is a thermistor (temperature occur:
sensitive resistor) mounted in the intake manifold.
The MAT sensor is used to measure the = The ECLU will use a MAT dgfault “limp-home™ MAT
temperature of the intake air. The MAT sensor’s value of 50°C (122°F). :
variable resistance causes the input voltage to the ¢+ ECU’s high manifold air temperature engine
ECU to vary. Higher intake air temperatures result in protection feature disabled.

iower MAT input voltages to the ECU; lower
temperatures result in higher voitages. The ECU

DPSG . RG40854,173  —19-28JUNGI-1/1
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Electronic Control System Diagnostics

DTC SPN 105 FMI 4 Manifold Air Temperature Input Voltage Low - Continued

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 60-way ECU
connector and the MAT sensor connector looking for dirty, damaged, or poorly positioned terminals.

= Warm engine
= Ignition ON, engine OFF or running
» Using the DST, read the MAT voltage

0.1 Vorless Abaove 01V

= Ignition OFF Problem is intermittent. If no other
= Disconnect MAT sensor connector codes are present, see

= ignition ON INTERMITTENT FAULT

& Using the DST, read the MAT voltage DIAGNOSTICS, earlier in this
aroup.

Below 4.8V 4.8 V or greater

Short to ground in MAT sensar input = Faulty MAT senhsor
circuit

CR
Faulty ECU

AG10437 -18-17NOVE9
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i DTC SPN 105 FMI 16 Manifold Air Temperature Moderately High

95

Electronic Control System Diagnaostics

MAT Sensor

7

°t

30 Terminal Half

IMPORTANT: Do not force probes into connector
terminals or damage will result. Use
JT07328 Connector Adapier Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

MAT (Manifold Air Temperature) Sensor

s The MAT sensor is a thermistor (temperature
sensitive resistor) mounted in the intake manifold.
The MAT sensor is used to measure the
temperature of the intake air. The MAT sensor's
variable resistance causes the input voltage to the
ECU to vary. Higher intake air temperatures result in
lower MAT input voltages to the ECU; lower
temperatures result in higher voltages. The ECU
uses the MAT sensor input in conjunction with the
MAP sensor input to determine engine air flow.

DTC SPN 105 FMI 16 will set if:

s The ECU senses a manifold air temperature above
the warning value set point in the ECU. The
maximum value set point is 90°C (194°F),

NOTE: Temperature value shown applies to OEM
engine applications. Other applications may

MAT Sensor
Connector

of 60-Way ECU Connector
60-Way ECU Connector

30 Terminal Half

of 60-Way ECU Conneclor

AG10396 -19-23N0OV59

have the same or a simifar temperature
valuas. Refer to machine manual for high
coolant lemperature value.

¥ DTC SPN 105 FMI 16 sets, the following will
occur:

« ECLU’s that have engine protection:
— Wil derate the engine (DTC SPN 1569 FMI 31

will also be present) 2% per minute to a maximum
derate of 20%. When MAT drops back below the
maximum value set point, power will be increased
2% per minute until either full power is reached or
if the maximum value set point is surpassed
again.

NOTE: The derate program shown applies to OEM
engine applications that contain engine
protection. Other applications may have a
simifar derate program. Refer to specific
machine manual for application derate
programs.

DPSG, RGA0854,174  —19-28JUNSI-4/1
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Electronic Conirol System Diagniostics

DTC SPN 105 FMI 16 Manifold Air Temperature Moderately High - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the MAT sensor connector looking for dirty, damaged, or poorly positioned terminals.

Check the following items that can

cause high intake air temperature:

= Excessively high ambient air temp

= Restricted, dirty, or damaged charge air
cooler

= | oose cooling fan belt

» Malfunctioning cooling fan

» Restricted or damaged intake air piping

= Damaged cooling fan shroud

Cause of high MAT No cause of high MAT
located temp located

* Repair problem and retest = Verify that MAT sensor input and
ground circuits are QK

= |f MAT sensor circuits are QK,
replace MAT sensor and retest

AG10438 -19-17NOVE9
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Electronic Control System Diagnostics

B DTC SPN 107 FMI 31 Air Filter Restriction High

Air Vacuum

Switch Sensor Ground

p

Air Vacuum Input

~19-23N0VES

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

RG 10638

IMPORTANT: Do not force probes into connector = ECU’s that have engine protection:
terminails or damage will result, Use — Will derate the engine (DTC SPN 1589 FM1 31
JT07328 Connector Adapter Test Kit will also be present) 2% per minute to a maximum
to make measurements in derate of 20%. When air filter restriction drops
connectors, This will ensure that back below the maximum value set point, power
terminal damage does not occur. will be increased 2% per minute until either full
power is reached or if the maximum value set

Air Vacuum Switch point is surpassed again.

e The air vacuum switch is located on the clean side NOTE: The derate program shown applies to OEM
of the air filter. Higher air pressure causes the engine applications that contain engine

contacts on the air vacuum switch to close. protection. Other applications may have a
similar derate program. Refer to specific

DTC SPN 167 FMI 31 will set if: machine marnual for application derate
programs.
s The ECU senses a high air pressure from the air
vacuum switch.

If DTC SPN 107 FMi 31 sets, the follawing will
occur:

DPSG,AG40854, 315 ~19-26AUGHS--1/1
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Electronic Controf System Diagnostics

DTC SPN 107 FMI 31 Air Filter Restriction High - Continued

Nofe: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the air pressure sensor conneclor looking for dirty, damaged, or poorly positioned
terminals.

» Under the conditions where DTC SPN
107 FMI 31 occurs, inspect air intake
system on suction side of turbo. Looking
specifically at the air filter element and for
any source of blockage of the air intake
system, See CHECK FOR INTAKE AND
EXHAUST RESTRICTIONS in Group 105
in this manual

Restriction found in No probiem found with
intake system intake system

» Replace, repair, or clean components = Verify that air pressure sensor5 V
as needed supply, input, and ground circuits
are OK.

» |f air pressure sensor circuits are
OK, replace air pressure sensor
and refest

—19-17NOVog

RG10432

DPSG AG40854,391 -18-120CT99-1N1

CTM188 (15FEBOGD) PoweRTecH 10.5 L & 12.5 L Diesel Engines

021500

PN=223




Electronic Control System Diagnostics J

g DTC SPN 110 FMI 0 Engine Coolant Temperature Extremely High
100

ECT ECT Sensar
Sensor Cannector
7 .
ECT Ground
/,t =
- d ® . E ECT Input
:
L} ] PlH ] l.z"a
30 Terminal Half 30 Terminal Half é{
of 60-Way ECU Connector of 60-Way ECLU Connector g
60-Way ECU Connector &
IMPORTANT: Do nat force probes into connector If DTC SPN 110 FMi 0 sets, the following will
terminals or damage will result. Use OCCuT: .
JT07328 Connector Adapter Test Kit
to make measurements in « ECUs that have engine protection with shutdowr:
connectors. This will ensure that ' — Will severely derate the engine (DTC SPN 1569
terminal damage does not occur. FM! 31 and BTC SPN 1109 FMI 31 may also be
present). if ECT does not go below the shutdown
ECT (Engine Coolant Temperature) Sensar value set point within 30 seconds, the ECU will
shut the engine down.
+ The ECT sensor is a thermistor (temperature
sensitive resistor) mounted on the thermostat NOTE: For OEM applications, the engine derates 20%
housing. It is used to measure the coolant per minute until the engine has been derated
temperature. The ECT'’s variable resistance causes by 40%. Other applications may have a similar
the input voltage to the ECU to vary. Higher coolant derate program. Refer fo specific machine
temperatures result in lower ECT input voltages to , manual for application derate programs.
the ECU; lower temperatures result in higher
voltages. « ECUs that have engine protection without shutdown:
— Will severely derate the engine (DTC SPN 1569
DTC SPN 110 FMI 0 will set if: FMI1 31 will also be present), but will not shut the
- engine down.
« The ECU senses a coolant temperature of 115°C
(239°F). NOTE: For OEM appilications, the engine derates 20%
per minute untif the engine has been derafed
NOTE: Temperature value shown applies to OEM by 40%. Other applications may have a similar
engine applications. Other applicalions may derate program. Refar to spacific machine
have the same or a similar fernperature manual for application derate programs.
values. Refer to machine manual for high
coolant temperature value. « ECUs that have no engine protection:
Continued on next page DPSG,RG40B54,175 —19—23JUN99~1.’?
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Electronic Control System Diagnostics

— There will be no derate and the ECU will not shut
the engine down.

DPSG,RG40854,175  ~19-2BJUNGS~2/2

DTC SPN 110 FMI 0 Engine Coolant Temperature Extremely High - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the ECT sensor connector fooking for dirty, damaged, or poorly positioned terminals.

= Under the conditions where DTC SPN
110 FMI 0 occurs, using a temperature
gauge, verify that engine coolant
temperature is above 115°C (239°F)

Temperature above Significantly less than
115°C (239°F) 115°C (238°F)

* Engine overheating problem. See C1 » Verify that ECT sensor input and
- ENGINE COOLANT ground circuits are OK
TEMPERATURE ABOVE NORMAL = [f ECT sensor circuits are OK,
diagnostic procedure in Group 105 of replace ECT sensor and retest
this manual

=19-17NOVEY

AG1DaaD
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Electronic Control System [iagnostics

DTC SPN 110 FMI 3 Engine Coolant Temperature Input Voltage High

ECT ECT Sensor
Sensor Connector

7

*t

ECT Ground

ECT Input

30 Terminal Half ~ 307Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

! 60-Way ECU Connector

RG10387 -19-23NOVAs

IMPORTANT: Do not force probes into connector DTC SPN 110 FMI 3 will set if;
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit + The ECT input voltage exceeds 4.95 volts. This
to make measurements in voltage corresponds to a temperature that is lower
connectors. This will ensure that than what is physically possible for engine coolant.
terminal damage does not occur.
If DTC SPN 110 FM! 3 sets, the following will
ECT (Engine Coolant Temperature) Sensor occur: ' '

s The ECT sensor is a thermistor {temperature e The ECU will use a default “limp-home” ECT value
sengitive resistor) mounted on the thermostat of 80°C (194°F).
housing. It is used to measure the coolant e ECU's high coolant temperature engine protection
temperature. The ECT's variable resistance causes ' feature disabled.
the input voltage to the ECU to vary. Higher coclant
temperatures result in lower ECT input voltages to
the ECU; lower tarmperatures result in higher
voltages.

OP3G,AG40854,178  —19-28JUNG9-—1/1
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Electronic Contro! Systemn Diagnostics
DTC SPN 110 FMI 3 Engine Coolant Temperature Input Voltage High - Continued 115
103
Nofe: Before using this diagnostic procedure, perform a prefiminary inspection of the 60-way ECU
connector and the ECT sensor connector focking for dirty, damaged, or paarly positioned terminals.
P Warm engine
= Ignition ON, engine OFF or runiing
= Using the DST, read the ECT voltage
4.895 V or greater Below 4,95V
= |gnition OFF Problem is intermittent. If no other
= Disconnect ECT sensor connector codes are present, see
» |nstall @ jumper wire between both INTERMITTENT FAULT
terminals in the ECT sensor harness DIAGNOSTICS, earlier in this
connector group.
= Ignition ON, engine OFF
= Using the DST, read the ECT voltage
Greater than 0.1 V 0.1 Vorless
= Remove jumper wire between both » Faulty ECT sensor connector
terminals OR
= Install jumper wire between ECT * Faulty ECT sensor
sensor harness connector input
terminal and a good chassis ground
= Using the DST, read the ECT voltage
Greaterthan 0.1 V 0.1V orless
= Openin ECT input sensor circuit = Open in ECT sensor ground y
OR circuit 8
* Faulty ECU connection OR ;{
OR » Faulty ECU connection T
* Faulty ECU OR i
= Fauilty ECU 5
25
DPSG RGA0B54,393  -19-120CT88-1/1
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L Electronic Controf System Diagnostics

g DTC SPN 110 FMI 4 Engine Coolant Temperature Input Voltage Low
104

ECT ECT Sensor
Sensor Connector

7
/’t

ECT Ground

ECT Input

£ PR S §
30 Terminal Half 30 Terminal Half T
of 60-Way ECU Connector of 60-Way ECU Connector g
60-Way ECU Connector g
IMPORTANT: Do not force probes into connector DTC SPN 11D FMI 4 will set if:
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit * The ECT input voltage drops below 0.1 volts. This
to make measurements in voitage corresponds to a temperature that is higher
connectors. This will ensure that than what is physically possible for engine coolant.

terminal damage does not occur.
If DTC SPN 110 FMI 4 sets, the following will

ECT (Engine Coolant Temperature) Sensor ocour:

¢ The ECT sensor is a thermistor (temperature « The ECU uses a default “limp-home” ECT value of
sensitive resistor) mounted on the thermostat 50°C (194°F). . .
housing. It is used to measure the coclant +» ECU's high coolant temperature engine protection
temperature. The ECT's variable resistance causes feature disabled.

the input voltage to the ECU to vary. Higher coolant
temperatures result in lower ECT input voltages to
the ECU; tower temperatures result in higher

voltages.
DPSG,AGA40854,177  —19-28JUN3I-10
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Electronic Control System Diagnostics

DTC SPN 110 FMI 4 Engine Coolant Temperature Input Voltage - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the ECT sensor connector looking for dirty, damaged, or poorly positioned terminals.

= Warm engine
= fgnition ON, engine OFF or running
» Using the DST, read the ECT voltage

0.1Vorless Above 0.1V

Ignition OFF Problem is intermittent. i no other
Disconnect ECT sensor connector codes are present, see
Ignition ON INTERMITTENT FAULT
= Using the DST, read the ECT voltage DIAGNOSTICS, earlier in this
group.

Below 4,95V 4.95 \ or greater

» Shortto ground in ECT sensorinput = Faulty ECT sensor
circuit

OR
* Faulty ECU

RAG10442 —18-17NOVES
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Efectronic Control System Diagnostics

i3 DTC SPN 110 FMI 16 Engine Coolant Temperature Moderately High

106

ECT ECT Sensor
Sensor Connector

°t

e

30 Terminal Half
of 60-Way ECU Connector

IMPORTANT: Do not force probes into connector
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit

terminal damage does not occur.

» The ECT sensor is a thermistor (temperature
sensitive resistor}) mounted on the thermostat
housing. It is used to measure the coolant
temperature. The ECT's variable resistance causes

temperatures result in lower ECT input voltages to
the ECU; lower temperatures result in higher

» The ECU senses a coolant temperature of 105°C
(221°F).

NOTE: Temperalure value shown applies to OEM
engine applications. Other applications may
have the same or a similar temperalure

60-Way ECU Connector

to make measurements in if DTC SPN 110 FMI 16 sets, the following will
connectors. This will ensure that OCCUr:

+ ECUs that have engine protection:
ECT (Engine Coolant Temperature) Sensor — Will derate 2% per minute to a maximum derate

the input voltage to the ECU to vary. Higher coolant -

voltages. engine and seta DTC SPN 110 FMI 1 at a
coolant temperature of 115°C (239°F).
DTC SPN 110 FM! 16 will set if: NOTE: The derate program shown applies to CEM

30 Terminal Half
of 6(-Way ECU Connector

RG10397 —18-23N0OVI9

values. Refer to machine manual for high
coolant lemperature value.

of 20% (DTC SPN 1569 FMI 31 will also be
present). When ECT goes below 105°C (221°F),
power will be increased 2% per minute until either
full power is reached or until coolant temperature
again exceeds 105°C (221°F).

If in spite of the derate coolant temperature
continues to climb, ECUs that have engine
protection with shutdown wiil shut down the

engine applications that contain engine
protaction. Other applications may have a
similar derate program. Refer to specific
machine manual for applicatfon derate
programs.
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Electronic Control System Diagnostics

DTC SPN 110 FMI 16 Engine Coolant Temperature Moderately High - Continued

Note: Befare using this diagnostic procedure, perform a prefiminary inspection of the 60-way ECU
connector and the ECT sensor connector looking for dirty, damaged, or poorly positioned terminals.

= Under the conditions where DTC SPN
110 FMI 186 oceurs, using a temperature
gauge, verify that engine coolant
temperature is above 105°C (221°F)

Temperature above Significantly less than
105°C (221°F) 105°C (221°F)

= Engine overheating problem. See C1 * Verify that ECT sensor input and
- ENGINE COOLANT ground circuits are OK
TEMPERATURE ABO VE NORMAL = If ECT sensor circuits are OK,
diagnostic procedure in Group 105 in replace ECT sensor and retest
this manual

AG10443 —19-17NOVI3
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Efectronic Controf System Diagriostics

g& DTC SPN 111 FMI 1 Engine Coolant Leve! Low

Sensor Ground

—
T \ Loss of Coolant Temperature Input

Loss of Coolant
femperature Switch

-18-23N0OVa9

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Vay ECU Connector

60-Way ECU Connector

AG103988

IMPORTANT: Do not force probes into connector s ECUs that have engine protection with shutdown:
terminals or damage will result. Use —~ Will severely derate the engine (DTC SPN 1569
JT07328 Connector Adapter Test Kit FMI 31 and DTC SPN 1109 FMI 31 may also be
to make measurements in present). |If the prablem is still present after 30
connectors. This will ensure that seconds, the ECU will shut the engine down.
terminal damage does not occur.
) NOTE: For OEM applications, the engine derales 20%
Loss of Coolant Temperature Switch per minute until the engine has been derated
by 40%. Other applications may have a similar
» The loss of coolant temperature switch is & normally derate program. Refer to specific machine
open temperature sensitive switch. When engine manual for application derafe programs.
coolant is at the proper level, the temperature
sensitive end of the switch is submerged in coolant, « ECUs that have engine protection without shutdown:
and the switch contacts will be open. If coolant level — Will severely derate the engine (DTC SPN 1569
drops, the switch will no longer be submerged FMI 31 will aiso be present), but will not shut the
causing the temperature of the switch o raise engine down.
beyond the point that causes the switch contacts to
close. This causes the ECU to sense continuity to NOTE: For OEM appilications, the engine derates 20%
ground through the external shutdown/derate input per minute until the engine has been derated
terminal. . by 40%. Other applications may have a similar
derate program. Refer to specific machine
DTC SPN 111 FMI 1 will get if: * manual for application derate programs.

* The loss of coolant temperature switch contacts ¢ ECUs that have no engine protection:
close causing the ECU to sense continuity to ground — There will be na derate and the ECU will not shut
through the external shutdown/derate input terrmnal. the engine down.

if DTC SPN 111 FMI 1 sets, the following occur:

DPSG RG40854,179  —19-28JUNGS-1/1
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DTC SPN 111 FMI 1 Engine Coolant Level Low - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the foss of coolant temperature swifch connector, looking for dirty, damaged, or poorly
positioned terminals.

CAUTION: Explosive release of fluids from

pressurized cooling system can cause serious
burns, Shut off engine, Only remove filler cap when cool
enough to touch with bare hands. Slowly loosen cap to
first strop to relieve pressure before removing completely.
« Check coolant level

Coolant level OK Coolant level low

Ignition CN, engine running * Determine cause of low coolant
Make note of all active DTCs, then level, repair problem and retest
clear all DTCs

Ignition ON, engine running
Monitor active DTCs

SPN 111 Fivit 4
doesn't reaccur

ignition OFF Problem is intermittent. If no other
Disconnect loss of coolant codes are present, see
temperature switch connector INTERMITTENT FAULT
Ignition ON DIAGNOSTICS, eatlier in this
Make note of all DTCs, then clear all group.

DTCs
Monitor DTCs

1FMIE1 SPN 111 FMI1
ccurs doesn't reoccur

-19-17NOvVDg

Short to ground in loss of coolant = Faulty loss of coolant
temperature switch input circuit temperature switch

AG10444
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N2 DTC SPN 158 FMI 17 ECU Power Down Error

Ignition
Switch

AZ2| A3

A0 i1

Q

-]
Q
-]

\ABGCODE

o —

30 Terminal Half 18 Terminal Half
of 48-Way ECU Connector of 48-Way ECU Connector

48-Way ECU Connector

RG10652 -—19-23NOVHS

NOTE: Wiring diagram shows OEM engine If DTC SPN 158 FMI 17 sets, the following will
applications. For wiring information non-OEM occur:

engines, refer to machine manual.
« Vehicle battery may be drained.

DTC SPN 158 FMI 17 will set if:

» ECU is unable to complete proper power down
procedures after detecting a key off condition.

DPSG.AG4DB54.210  ~19-P9JUNBB-1/)
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DTC SPN 158 FMI 17 ECU Power Down Error - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 48-way ECU
connector and the ignition power circuit, looking for dirty, damaged, or poorly posifioned terminals.

= Ighition ON, engine OFF

= Using the DST, make a note of any
DTCs, then clear alt DTCs

= Cycle ignition OFF for 10 seconds, then
back ON

= Monitor DTCs

SPN 158 FMI 17 SPN 158 FMI 17
reoccurs doesn't reoccur

» |ghition OFF

Problem is intermittent. If no other
= Disconnect 30-terminal half of the 48-

codes are present, see

way ECU connector INTERMITTENT FAULT
* Using a multimeter measure voltage DIAGNOSTICS. earfier in this
between: grol‘ip.

= A good ground and terminal G1

Measurement Measurements

above 3.0V ’ below 3.0V
= Faulty ignition switch circuit « Faulty ECU connection @
OR OR 3
» ECU key-on power supply wires = Fauity ECU E
shorted fo voltage T
CR g
» Faulty ignition switch 2
[*

DPSG RG40854. 397 —19-1200T95-11
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BRI DTC SPN 174 FMI 3 Fuel Temperature Input Voltage High

1z

Fuel Temp Fuel Temp
Sensor Connector
/, '

7

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

IMPORTANT: Do not force probes into connector
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

Fuel Temperature Sensor

¢ The fuel temperature sensor is a thermistor
(temperature sensitive resistor) located on the fuel
manifold. It is used to measure the fuel temperature.
The fuel temperature sensor's variable resistance
causes the input voltage to the ECU to vary. Higher
fuel temperatures result in lower fuel temperature
input voltages to the ECL); lower temperatures result

RG10339 -19-23N0OVes

in higher voltages. The ECU uses the fual
termperature sensor input to adjust the fuel delivery
for variation in fuel density caused by varying fuel
temperatures.

DTC SPN 174 FMI 3 will set if:

= The fuel temperature input voltage exceeds 4.95
valts. The voltage corresponds to a temperature that
is lower than what is physically possible for fuel.

If DTC SPN 174 FMI 3 sets, the following will
occur:

¢ The ECU will use a default “limp-home” value of
90°C {194°F).

DPSG.RG40654,211  ~19-29JUNS9-1/4
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DTC SPN 174 FMI 3 Fuel Temperature Input Voitage High - Continued 115
113

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the fuel temperature sensor connector fooking for dirfy, damaged, or poorly posifioned

terminals.
» Warm engine
= Ignition ON, engine OFF or running
= Using the DST, read the fuel temperature
voitage
4.95 V or greater Below 4,95V
= |gnitton OFF Probiem is intermittent. if no other
= Disconnect fuel temp sensor codes are present, see
cohnector INTERMITTENT FAULT
= |nstall a jumper wire hetween hoth DIAGNQSTICS, eartlier in this
terminals in the fuel temp sensor group.

harness connecior
= |gnition ON, engine OFF
= Using the DST, read the fuel temp

voltage
Greater than 0.25 V 0.25Vorless
» Remove jumper wire between both * Faulty fuel temp sensor
terminals connector
= |nstall jumper wire between fuel temp OR
sensor harness connector input = Faulty temp sensor

terminal and a good chassis ground
= Using the DST, read the fuel temp

voltage

Greater than 0.25V 0.25Vorless
= Openin fuel temp sensor input circuit * Open in fuel temp sensor ground | g
OR circuit =
= Faulty ECU connection OR i
OR » Fauity ECU connection T
= Faulty ECU OR g
= Faulty ECU 5

DPSGAG40854,388 —19-1200T95-1/1
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] DTC SPN 174 FMI 4 Fuel Temperature Input Voltage Low

114

Fuel Temp Fuel Temp
Sensor Connector

/ t ~ Sensor Ground
42) (D]
‘. ’ 3 [

R S g
] ] ] ] c};
30 Terminal Half 30 Terminal Half T
of 60-Way ECU Connector of 60-Way ECU Connector %
60-Way ECU Connector 9
IMPORTANT: Do not force probes into connector in higher vaoltages. The ECU uses the fuel
' terminals or damage will result. Use termperature sensor input to adjust the fuel delivery
JT07328 Connector Adapter Test Kit for variation in fuel density caused by varying fusl
to make measurements in temperatures.
connectors. This will ensure that DTC SPN 174 FMI 4 will set if:

terminal damage does not occur.
» The fuel temperature input voltage is below 0.25
Fuel Temperature Sensor volts. This voltage corresponds to a termperature that
is lower than what is physically possible for fuel.

¢ The fuel temperature sensor is a thermistor

(temperature sensitive resistor) located on the fuel If DTC SPN 174 FMI 4 sets, the following will
manifold. It is used to measure the fuel temperature. oceur:

The fuel temperature sensor's variable resistance

causes the input voliage to the ECU to vary. Higher ¢ The ECU will use a default “limp-home” value of
fuel temperatures result in lower fuel temperature 90°C (194°F),

input voltages to the ECU; lower temperatures result
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DTC SPN 174 FMI 4 Fuel Temperature Input Voltage Low - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the fuel temp sensor connector fooking for dirty, damaged, or poorfy positioned
terminals.

= Warm engine

» Ignition ON, engine OFF ar running

» Using the DST, read the fuel temp
voltage

025V or less Abave 0.25 V

Ignition QFF Froblem is intermittent. If no other

Disconnect fuel temp sensor codes are present, see
connector INTERMITTENT FAULT
ignifion ON DIAGNOSTICS, earlier in this
Using the DST, read the fuel temp group.

voltage

Below 4.95V 4 85 V or greater

r

Short to ground in fue! ternp sensor * Faulty fuel temp sensor
input circuit

OR

RG10447  —19-17NQOVED

Faulty ECU
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B DTC SPN 611 FMI 3 Injector Wiring Shorted To Power Source

116

IMPORTANT: Do not force probes into connector
terminals or damage will result. Use
JTO07328 Connector Adapter Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

EUI (Electronic Unit Injector)

¢ The fuel in 10.5 L and 12.5 L engines is delivered by
6 (one for each cylinder} electronic unit injectors
{EUIs). The EUls are mounted in they cylinder head,
under the valve cover, so that they spray directly
into the center of the cylinder bore. Each EUl is an
injection pump and injector combined, operating at
much higher pressures than standard in-line or
rotary injection pumps. The ECU controls the start of
injection and the amount of fuel injected by turning
the solenoid in the EUI valve housing on and off
which in turn opens and closes the EUI spill valve.

30 Terminal Half
of 48-Way ECU Connector
123
‘FA o oo '\
Ble o of
G [ I B | il
EUI Harness \ ol oo} [ 4
Connector /| Cylinders 1,2, and 3 Eja oo 8
Iy EUIN 90 V Supply O w
[ ] , Cylinders 1 EUI Control a
E]l G | , Cylinders 3 EUI Control e fe e ol [ y
= Ip , Cylindets 2 EUI Control gloe o
Cyl#2 N Hlio oo E
' NI I
| Klo o e 1 U
- \
F ' Cylinders 4,5, and 6 = &) ¢
" TEUI 80V Supply 1223 o
i C3
g | Cylinders 5 EUl Control __J ﬁ 0D uoo \ n
T Cylinders 6 EUI Control A2FBjo v of n
j il e
L | Cylinders 4 EUI Control :; ﬂc == i ¢
1 oz 19) o
e B2 j pfe o 8L =] r §
Bt 1 Efe o oL |l 2
oy B3| |Flet2 )
Cyi# 4 N\ & i
18 Terminal Half 2
of 48-Way ECU Connector?

» Power is supplied to the EUI's for cylinders 1, 2, and
3 by a common wire, and to the EUls for cylinders 4,
5, and & by a different common wire. The ECU
energizes and deenergizes the solenocids of
individual EUls by closing and opening the individual
EUI ground circuits.

DTC SPN 611 FMI 3 will set if:

¢ The ECU detects that injector wiring is shorted to a
power source,

if DTC SPN 611 FMI 3 sets, the following will
oceur:

e With DTC SPN 611 FMI 3 active, the ECU doesn’t
control the system any differently. Depending on the
cause of this code, a cylinder misfire or gray smoke
may be observed.

DPSG,AGADRES, 213 —19-30JUNBS-1/1
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terminals.

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 48 and 60-way ECL/
conneclors and the EUI harness connector looking for dirty, damaged, or poorly pasitioned

DTC SPN 611 FMI 3 Injector Wiring Shorted To Power Source - Continued

directed

= Other DTCs may be set with SPN 611 FM1 3
* Follow this chart first, make repairs as

= Ignition ON, engine OFF

DTCs
* |gnition ON, engine running
= Monitor DTCs

= Make note of any DTCs, then clear all

SPNB11FMI 3

regccurs

= lgnition ON, engine running
= Run engine at high idle
= Observe engine performance for:
« Exhaust smoke, engine misfire, and high
idle speed

SPNG11FMI 3
doesn't reoccur

FProblem is intermittent. If no other
codes are present, see
INTERMITTENT FAULT
DIAGNOSTICS, earlier in this

group.

Engine has white-gray smoke,
a maximum engine speed of @
900 RPM, and a lack of
response

Continued on next page

Engine has a misfire, [ittle to no
smoke, and goes to or near
maximum engine speed

* Using DST, perform CYLINDER
CUTOUT TEST as described in
DST ENGINE TEST
INSTRUCTIONS - CYLINDER
CUTOUT TEST in this Group

Note: After performing the Cylinder
Cut Qut Test you should be able to
identify cne or more cylinders that
did not effect the way the engine
ran. These will be the cylinders
referred to in the following test.
1
Continued on next page

!
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DTC SPN 611 FMI 3 Injector Wiring Shorted To Power Source - Continued

Make note of the cylinder that
changes the running of the
engine the least, during the

Cylinder Cut Qut Test

Ignition OFF
Ignition OFF Disconnect 48 and 60-way ECU connectors
Discannect 48 and 60-way ECU Disconnect EUI wiring harness connector at
connectors rear of cylinder head
Disconnect EUI wiring harness Using a multimeter, measure resistance
connector at rear of cylinder head between:
Using a multimeter, measure » The control terminal of the EUI identified in
resistance between: the CYLINDER CUTOQUT TEST, at the
= The EU] 90 V terminal C3 in the harness end of the 18-terminal half of the
harness end of the 18 terminal - 48-way ECU connector
half of the 48-way ECU connector » To all the terminals in both, the 48 and 60-
and all the terminals in both the 48 way ECU connectors
and 60-way conneciors
* The EUI 90 V terminal D2 in the
harness end of the 18 terminal
half of the 48-way ECU connector
to all the terminals in both the 48 All measurements
and 60-way connectors greater than 20 k{2

One or more
measurements less
than 20 k(2

» Faulty ECU connection = Short in EUI control
OR circuit
» Faulty EU) wiring harness
connection
OR
« Faulty ECU

One or more
measurements
less than 20 K2

All measurements
greater than 20 kQ

* Faulty ECU connection » Short in EUI 20 V circuit
OR
» Faulty EUIl wiring harness
connection
OR
» Faulty ECU

-18-17NOVY9

RG10449
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i1 DTC SPN 611 FMI 4 Injector Wiring Shorted To Ground

120

IMPORTANT: Do not force probes into connector
terminals or damage will result. Use
JTO07328 Connector Adapter Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

EUI (Electronic Unit Injector)

s The fuel in 10.5 L and 12.5 L engines is delivered by
6 (one for each cylinder) electronic unit injectors
(EUIs). The EUIs are mounted in they cylinder head,
under the vaive cover, so that they spray directly
into the center of the cylinder bore. Each EUI is an
injection purmp and injector combined, operating at
much higher pressures than standard in-line ar
rotary injection pumps. The ECU controls the start of -
injection and the amount of fuel injected by turning
the solencid in the EUI valve housing on and off
which int turn opens and closes the EUI spill valve.

3@ Terminal Haif
of 48-Way ECU Connector
(71235
1 A 0D oo |
Blla o af ]
C oDaan B
EUI Harness . #D a0 af | 4
Connector | Cylinders 1,2, and 3 Ele o s 8
" EUI 90V Supply O w
i , Cylinders 1 EUI Control a
G | +(:.ylim:ler's:!EUI Control fiFlo oo iy
iD , Cylinders 2 EUI Control glo o of
| ' Hfjp o & E
' J 0Op o i C
] I :1 b (H U
| K oc oaa
|FICyllnders 4,5 and 6 L————/\\" J C
Igcylil‘ldere;SEl.ﬂ Control Ao o o n
" T Cylinders 6 EU) Control A2 FIBJla o of |1 D
: e
1 | Cylinders 4 EUI Contro! 2; Cleecd |} &
Rl —| t
j pz]| (O) | o
jy B2ilofz ¢ ¢ r 8
B B
B1 E[l® oo L l: 2
83 F o oca g
<3 @
Cyl # 4 S J , i
18 Terminai Half &

of 48-Way ECU Connector?

» Power is supplied o the EUls for cylinders 1, 2, and
3 by a common wire, and to the EUls for cylinders 4,
5, and 6 by a different common wire. The ECU
energizes and deenergizes the solenoids of
individua! EUls by closing and opening the individual
EUI ground circuits.

DTC SPN 611 FMI 4 will set if:

» The ECU detects that injector wiring is shorted to
ground.

If DTC SPN 611 FM! 4 sets, the following will
occur:

+ With DTC SPN 611 FMI 4 active, the ECU doesn’t
control the system any differently. Depending on the
cause of this code, the engine may not start, run
rough, or have excessive black smoke.

DPSG,AGA0854,214 —189-30JUNS3—1/1
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DTC SPN 611 FMI 4 Injector Wiring Shorted To Ground - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 48-way ECU
connector and the EUI harness connector looking for dirty, damaged, or poorly positioned terminals.

directed

* Other DTCs may be set with SPN 611 FMi 4
» Follow this chart first, make repairs as

= |gnition ON, engine OFF
DTCs

cranking for 15 seconds
Maonitor DTCs

» Make note of any DTCs, then clear all

lgnition ON, engine running at high idle or

SPN 611 FMi 4

reoccurs

Ignition ON, engine cranking
for 15 seconds or running at
high idle

Observe engine performance

SPN 611 FMI 4
doesn't reoccur

Problem is intermittent. If no other
codes are present, see
INTERMITTENT FAULT
DIAGNOSTICS, earlier in this

group.

Engine will not start

Ignition OFF
Disconnect 48 and 60-way ECU connectors
Disconnect EUI wiring harness connector at
rear of cylinder head
Using a multimeter, measure resistance
between:;
= Terminal C3 in the harness end of the 18
terminal half of the 48-way ECL) connector
and all other terminals in the 48 and 60-way
ECU connectors and a good chassis ground
» Terminal D2 in the harmess end of the 18
terminal half of the 48-way ECU conpector
and all other terminals in the 48 and 60-way
ECU connector and a good chassis ground

Continued on next page

v

Engine runs rough and has
excessive black smoke

= Using DST, perform CYLINDER
CUTOUT TEST as described in
DST ENGINE TEST
INSTRUCTIONS - CYLINDER
CUT OUT TEST in this Group

Continued on next page

I
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8 DTC SPN 611 FMI 4 Injector Wiring Shorted To Ground - Continued

122

All measurements greater
than 20 kQ2

Any measurement [ess
than 20 k2

» Ignition OFF

= EUI wiring harness connector at
rear of cylinder head
disconnected

» Using a multimeter, measure
resistance between:;

s Terminal C in the cylinder
head side of the EUI wiring
harness and a good ground

* Terminal F in the cylinder
head side of the EUI wiring
harness and & good ground

= Short in ECU wiring
harness

Any measurement less
than 20 k(2

Note: The resulfs of the CYLINDER
CUTCUT TEST will show at
least one cylinder that
improves the engine
operation and clears the black
smoke. This cylinder will be
the one referred as the "failed
cylinder” in the rest of the
diagnostics of the EUI and
wiring

All measurements greater
than 20 k2

= |gnition OFF
= Remove rocker cover
« Disconnect all electrical
connections from the 6 EUls
= Using a multimeter, measure
resistance between:
= One terminal on an EUI and
the EUI body
» The other terminal on the EUI
and the EU! body
Do this to all & of the EUls

s Faulty ECU connection
OR
= Faulty EUI wiring
hamess connection
OR
= Faulty ECU

= Ignition OFF
= Disconnect 48 and 60-way ECU

connectors

= Disconnect EUI wiring harness

connector at rear of cylinder head

= LUsing a multimeter, measure

resistance between the EUl control
terminal of the "failed cylinder” in the
harness end of the 18-terminal half of
the 48-way ECU connector and:
= All other terminals in the 48 and
60-way ECU connectors
» A good chassis ground

Measurements greater
than 20 k{2

# Faulty EUI wiring
harness

Any measurement less
than 20 k&)

= Faulty EUI(s)

Continued on next page

v
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DTC SPN 611 FMI 4 Injector Wiring Shorted To Ground - Continued

All measurements greater
than 20 kO

= Ignition OFF

= EUl wiring harness connector at rear
of cylinder head disconnected

= Using a multimeter, measure
resistance between;

* The EUIl control terminal of the
"failed cylinder" on the cylinder
head side of the EUI wiring
harness and a good ground

Any measurement less
than 20 k2

= Short in ECU wiring harness

Any measurement less
than 20 kG2

= Ignition OFF
» Remove rocker cover
» Disconnect all electrical connections
from the EUI of the "failed cylinder”
» Using a muitimeter, measure
resistance between:
= One terminal an an EUl and the
EUI body
= The other terminal on the EUI and
the EUI body

than 20 k(2

All measurements greater

= Faulty ECU connection
- OR
= Faulty EUI wiring connection
OR
= Faulty ECU

Any measurement fess
than 20 k2

= Fauity EUl(s)

than 20 kO

All measurements greater

= Faulty EUI wiring harness

DPSG.RG40854 404 —18-120CT99-1/1
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BRIl DTC SPN 627 FMI 1 Injector Supply Voltage Problem
124
Ignition
Battery Switch
| — vsSwW
.._.| F
0A VBAT
AZ) A3 G1
f 0.0 g I I !Lﬁ‘\d r 0_1 010 ,\
3 o a B OB o o o e o 3 o o o -0 v o
2nﬂa=bOnnnnu 21::r:|==_nu
1&::::::-: B g 8 e = 1l:lnﬂ §
NABCDE FGHIK/ |NABC DEF s
Fin | b1 [ 1 )
30 Terminal Half 18 Terminal Half ¢
of 48-Way ECU Conneclor of 48-Way ECU Connector 8
48-Way ECU Connector g
NOTE: Wiring diagram shows CEM engine « Power is supplied to the EUls for cylinders 1, 2, and
applications. For wiring information non-OEM 3 by a common wire, and to the EUls for cylinders 4,
engines, refer to machine manual. 5, and 6 by a different common wire. The ECU
energizes and deenergizes the solenoids of
EUI (Electronic Unit Injectar) individual EUls by closing and opening the individual
EUI ground circuits.
s The fuel in 10.5 L and 12.5 L engines is delivered by
6 (one for each cylinder) electronic unit injectors DTC SPN 627 FMI 1 will set if:
(EUIs). The EUIls are mounted in they cylinder head, :
under the valve cover, so that they spray directly » The ECU detects an injector voltage supply problem.
into the center of the cylinder bore. Each EUIl is an
injection pump and injector combined, operating at If DTC SPN 627 FMI 1 sets, the following will
much higher pressures than standard in-line or oceur:
rotary injection pumps. The ECU controls the start of
injection and the amount of fuel injected by turning + The EUIs will not work properly.
the solenoid in the EUI valve housing on and off
which in turn opens and closes the EUI spill valve.
DPSG RG4DBS4.215 —19-30JUNBS-1/1
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DTC SPN 627 FMI 1 Injector Supply Voltage Problem - Continued 115

125

Note: Before using this diagnostic pracedure, perform a preliminary inspection of the 60-way ECU
connector and all ECU grounds looking for difty, damaged, or poorly positioned ferminals.

= |gnition ON, engine QOFF

» Make notes of any DTCs, then clear all
OTCs

= |gnition ON, engine running

= Monitor DTCs

DTC reoccurs

DTC doesn't repcour —

» |gnition OFF Problem is intermittent. If no other
= Disconnect 30-terminal half of the 48- codes are present, see
way ECU connector INTERMITTENT FAULT
v Using a multimeter, measure voltage DIAGNOSTICSE, earlier in this
between a good chassis ground and ; " group.
» Terminal A2
= Terminal A3

Voltages are substantially less Voltages are OK:
than 12V or 24 V, depending 12V fora 12 V system
on your system 24 Vfor a 24 V system
= Using a multimeter, measure battery » Faulty ECU connection
voltage af the battery terminals OR
» Faulty ECU

Voftage is substantially less than

Voltage is OK for the system 12V ot 24 V, depending on

being diagnosed " your system

» Faulty ECU power supply fuse = Faulty battery or charging system %
OR =

= Faulty ECU connection é;
OR 2

= Open or short in ECU power circuit ]
(4]

T
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Efsctronic Control Systern Diagnostics

i DTC SPN 629 FMI 12, 13 ECU Error

126

IMPORTANT: Do not force probes into connector
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit to
make measurements in connectors.
This will ensure that terminal damage
does not occur.

DTC SPN 629 FMI 12 or 13 will set if:
» The ECU detects an internal problem.

if DTC SPN 628 FMI 12 or 13 sets, the following will
occur:

¢ Engine will not start or run,

DPSG,RG40854,216  —13-30JUNSS-1/1

DTC SPN 629 FMI 12, 13 ECU Error - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the 48-way ECU connector sensor connector looking for dirty, damaged, or poorly
positioned terminals. .

= ignition ON, engine OFF

» Make note of all DTCs, then clear all
DTCs

= |gnifion ON, engine OFF

v Monitar DTCs

SPN 628 FMI 12 or 13 SPNB29 FMi12 or 13

reoccurs doesr’'t reoccur
» Faulty ECU ' Problem is intermittent. If no other | &
codes are present, see f
INTERMITTENT FAULT 7
DIAGNOSTICS, earlier in this | 3
group. o
o
DPSG,RG40854 405 -19-120CT98-1/1
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g4 DTC SPN 636 FMI 2 Cam Position Input Noise

128
Cam Timing Wheel

Cam Sensor
Connector

2
=
2
[] [] » n 2
30 Terminal Half 30 Terminal Half il
of 60-Way ECU Connector of 60-Way ECU Connector g
60-Way ECU Connector o
IMPORTANT: Do not force probes into connector DTC SPN 636 FM| 2 will set if:
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit « The ECU detects excessive noise (extra pulses)} on
to make measurements in the cam position input.
connectors. This will ensure that
terminal damage does not occur. If DTC SPN 636 FMI 2 sets, the following will
occur:

Camshaft Position Sensor
» If'a crank position sensor trouble code accompanies

s The Cam position sensor is an inductive type pickup DTC SPN 636 FMI 2, the engine will die and won’t
sensor that detects 7 notches on the camshaft restart until at least one of the two codes is repaired.
timing wheel. 6 of the 7 notches correspond to a o ECU will use only the crank position sensor input to
cylinder; the 7th notch allows the ECU to identify determine piston position.
cylinder number 1. Using the Cam position input, the +« The moment that the trouble code sets, the engine
ECU is able to determirie when a cylinder is at the may hesitate or die, but it will re-start.
end of the compression stroke. The ECU uses the » Prolonged cranking time may be required to start the
crank position input to determine angine speed and engine.

precise piston position in relation to TDC. Based on
this information, the ECU calculates the correct start
of injection and amount of fuel to inject, then
commands the EUls accordingly.
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DTC SPN 636 FMI 2 Cam Position Input Noise - Continued

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 60-way ECU
connector and the cam sensor connector looking for dirty, damaged, or poorly positioned terminals.

» \Warm engine

= |gnition ON, engine OFF

* Make note of all DTCs, then clear all
DTCs

= Ignition ON, engine running

= Monitor DTCs '

SPN G636 FMI 2 SPN 636 FMI 2
reocours doesn't reoccur

SPN 636 FMI 2 is mast likely caused by radiated or conducted Problem is intermittent. If no other
electrical "noise" frorn some part of the machine. This problem codes are present, seg
may be caused by loose electrical ground or power INTERMITTENT FAULT
connections anywhere on the machine. Things to check : DIAGNOSTICS, earlier in this
All harness connectors group.
Alternator connections
Chassis ground connections, battery greund connection
Corrosion, dirt, or paint can cause intermittent and "noisy"
connections
Check the wiring for intermittent open and short circuits;
particularly the cam sensor wiring
Check wiring for proper pin location in the cam sensor
and ECU conneciors
= Other possible causes of SPN 636 FM| 2:
Electromagnetic interference (EMI) from an incorrectly
installed 2-way radio
Interference from some radar source
Possible burrs on the camshaft notches, should be clean,
square edges

RG10467 -19-17NOVSS
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g DTC SPN 636 FMI 8 Cam Position Input Missing
Cam Timing Wheel
Cam Sensor

Connector
% Cam Pasition Return

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

AG10400 —19-23NOVag

IMPORTANT: Do not force probes into connector of injection and amount of fuel to inject, then
terminals or damage will result. Use . commands the EUls accordingly.
JT07328 Connector Adapter Test Kit DTC SPN 636 FMI 8 will set if:
to make measurements in
connectors. This will ensure that e The ECU does not detect the cam position input.
terminal damage does not occur.
i DTC SPN 636 FMI B sets, the following will

Camshaft Position Sensor ocCcur:

= The cam position sensor is an inductive type pickup If a crank position sensor trouble code accompanies
sensor that detects 7 notches on the camshaft DTC SPN 636 FMI 8, the engine will die and won’t
timing wheel. 6 of the 7 notches correspond to a restart until at least one of the two codes is repaired.
cylinder; the 7th notch allows the ECU to identify ECU will use only the crank position sensor input to
cylinder number 1. Using the cam peosition input, the determine piston position,
ECU is able to determine when a cylinder is at the The moment that the trouble code sets, the engine
end of the compression stroke. The ECU uses the may hesitate or die, but it will re-start.
crank position input to determine engine speed and Prolonged cranking time may be required to start the
precise piston position in relation to TDC. Based on engine.
this information, the ECU calculates the correct start
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DTC SPN 636 FMI 8 Cam Position Input Missing - Continued 115

131

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 60-way ECU/
connector and the cam position sensor connector laoking for dirty, daraged, or poorly positioned

terminals.
= Ignition ON, engine OFF
= Make notes of any DTCs, then clear all
DTCs
= Ignition ON, engine running
= Monitor DTCs
SPN 636 FMI 8 SPN 636 FM!I 8
reaccurs doesn't reoccur l
= Ignition OFF Problem is intermittent. If no other
» Disconnect cam position sensor codes are present, see
connector INTERMITTENT FAULT
= Using a multimeter, measure DIAGNOSTICS, earlier in this
resistance between both terminals of group.
the cam position sensor
Between 2500 and Below 2500  or above
3500 O 3500 2
» |gnition OFF = Faulty cam position sensor
= Disconnect cam position sensor

connector
= Disconnect 60-way ECU connector
= Using a multimeter, measure
resistance between:

» Terminal A of the cam position
sensor harness connector and
terminal X1 in the harness end of
the 60-way ECU connector

and

= Terminal B of the cam position
sensor harmess connector and
terminal W2 in the harness end of
the 60-way ECU cennector

Continued on next page

v
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8 DTC SPN 636 FMI 8 Cam Position Input Missing - Continued
132

Both measurements Either measurement
5 orless greater than 5 (3
= |gnition OFF = QOpen in cam position sensor
= Cam posifion sensor connector and input wire
60-way ECU connector still ' OR
disconnected | = Open in cam position sensor
= Using a multimeter measure return wire
resistance between terminal X1 in the OR
harness end of the 60-way ECU » Terminals A and B in the cam
connector and the following: position sensor harness
= A good ground connector possibly inverted
= All other terminals in both ECU
conngctors
All measurements greater 1 Any measurement less
than 2 k&) ' than 2 k(2
= Ignition OFF = Faulty cam position sensor input
= Cam position sensor connector and wiring harness

60-way ECU connector still
disconnected
= Using a multimeter measure

resistance between terminal W2 in
the harness end of the 60-way ECU
connector and the following:

= A good ground

» All other terminals in both ECU

connectors
All measurements greater Any measurermnent less
than 2 k(2 than 2 k(2

» Faulty cam position sensor connector « Faulty cam position sensor return
OR wiring harness 2
* Damaged cam position sensor 5
OR =
= Faulty ECU connector #3
OR o
« Faulty ECU ]
&
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134

L Efectronic Controf System Diagniostics

DTC SPN 636 FM!I 10 Cam Position Input Pattern Error
Cam Timing Wheel

Cam Sensor
Connector

Cam Position Return

g
E F M PR S %
L] ] ] [] x
30 Terminal Half 30 Terminal Haif i
of 60-Way ECU Connector of 60-Way ECU Connector §
60-Way ECU Connector 8
IMPORTANT: Do not farce probes into connector * DTC SPN 636 FMI 10 will set if:
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit s The ECU detects an improper pattern on the cam
to make measurements in position input.
connectors. This will ensure that
terminal damage does not occur. If DTC SPN 636 FMI 10 sets, the following will
occur:

Camshaft Position Sensor
« |f a crank position sensor trouble code accompanies

+ The cam position sensor is an inductive type pickup DTC SPN 636 FMI 10, the engine will die and won't
sensor that detects 7 notches on the camshaft restart until at least one of the two codes is repaired.
timing wheel. § of the 7 nofches correspond to a » ECU will use only the crank position sensor input o
cylinder; the 7th notch allows the ECU to identify determine piston position.
cylinder number 1. Using the cam position input, the = The moment that the trouble code sets, the engine
ECU is able to determine when a cylinder is at the may hesitate or dig, but it will re-start.
end of the compression siroke. The ECU uses the « Proionged cranking time may be required to start the
crank position input to datermine engine speed and engine.

precise piston position in ralation to TDC. Based on
this information, the ECU calculates the correct stant
of injection and amount of fuel to inject, then
commands the EUls accerdingly.

DPSG AG40854.218  —18-30JUNBE-1/1

CTM188 (15FEBQO) 115-134 PowenTecH 10.5 L & 12.5 L Diesel Engines

21500

PN=258




Electronic Control System Diagnostics

DTC SPN 636 FMI 10 Cam Position Input Pattern Error - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the cam position sensor connector looking for dirty, damaged, or poorly positioned
terminals.

* |gnition OM, engine OFF

* Make notes of any DTCs, then clear ali
DTCs

« |gnition ON, engine running
Monitor DTCs

SPN 636 FMI 10 SPN 636 FMI 10

reoccurs doesn't reoccur | l

» Ignition OFF Problem is intermittent. If no other

* Disconnect cam position sensor codes are present, see
connector INTERMITTENT FAULT

* Using a multimeter, measure DIAGNOSTICS, earlier in this
resistance between both terminals of group.
the cam paosition sensor

2500 and Below 2500 ¢} or above
00 3500 0

Ignition OFF * Faulty caim position sensor
Disconnect cam position sensor

connector
Disconnect 60-way ECU connector
Using a multimeter, measure
resistance between:;
= Terminal A of the cam position
sensor harness connector and
terminal X1 in the harness end of
the 60-way ECU connector
and
= Terminal B of the cam position
sensor harness connector and
terminal W2 in the harness end of
the 60-way ECU connector

Continued on next page
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gl DTC SPN 636 FMI 10 Cam Position Input Pattern Error - Continued
136

Both measurements Either measurement
5Qorless greater than 5 Q1
= Ignitien OFF = Open in cam position sensor
= Cam positicn sensor connector and input wire
60-way ECU connector still OR
disconnected » Open in cam position sensor
= Using a multimeter measure return wire
resistance between terminal X1 in the OR
harness end of the 60-way ECU = Terminals A and B in the cam
connector and the following: position sensor harness
= A good ground connector possibly inverted
= All other terminals in both ECU
connectors
All measurements greater Any measurement less
than 2 k(2 than 2 k2
= |gnition OFF , » Faulty cam position sensor input
= Cam position sensor connector and wiring harness
60-way ECU) connector still
disconnected

* Using a multimeter measure
resistance between terminal W2 in
the harness end of the 60-way ECU
connector and the following:

= A good ground
= All other terminals in both ECU

connectors
All measurements greater . Any measurement less
than 2 kQ2 than 2 kQ2
* Faulty cam position sensar return
wiring harness @
Continued on next page g z
=
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DTC SPN 636 FMI 10 Cam Position Input Pattern Error - Continued 115
137

= Remove cam sensor from cylinder
head

» inspect sensor for cracks, corfosion,
or any foreign material on the end of
the sensor

= Remove the rocker arm cover

* Inspect the camshaft timing notches
far buirs or chips

All components OK Fault found in 3 component
= |gnition OFF = Repair or replace component as
» Perform CHECK CAMSHAFT-TO- needed
CRANKSHAFT TIMING in Group 105
in this manual
Crank timing pin Crank timing pin won't
engages in slot engage slot
= Faulty cam sensor connector * Cam and crank out of time o
OR * Perform CHECK AND ADJUST §
* Faulty ECU connector CAMSHAFT-TO-CRANKSHAFT i
CR TIMING in Group 16 of the 6105 |7
= Faulty ECU and 6125 Diesel Engine Repair |8
Manual (CTM 100) g
14
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3 DTC SPN 637 FMI 2 Crank Position Input Noise

138
Crank Timing Wheel

Crank
Position
Sensor

Crank Position Return

Crank Position Input

Crank Sensor
Connector

IMPORTANT: Do not force probes into connector
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

Crank Position Sensor

» The crank position sensor is an inductive type
pickup sensor that detects notches on the crank
timing wheel. The ECU uses the crank position input
to determine engine spesd and precision piston
position in relation to TDC. The ECU monitors the
cam position sensor input to determine piston
position in relation to the firing order. Based on
information from the crank and cam position
sensors, the ECU calculates the cam position
sensors, the ECU calculates the correct start of
injection and amount of fuel to inject, then
-commands the EUls accordingly.

30 Terminal Haif
of 60-Way ECU Connector

30 Terminal Half
of 60-Way ECU Connactor

60-Way ECU Connector

RG10401  —18-23NOVB9

DTC SPN 637 FMI 2 will set if:

¢ The ECU detects excessive noise (extra pulses) on
the crank position input.

If DTC SPN 637 FMI 2 sets, the following will
occur:

If a cam position sensor trouble code accompanies
DTC SPN 637 FMI 2, the engine wiil die and won’t
restart until at least one of the two codes is repaired.
ECU will use only the cam position sensor input to
determine piston position.

The moment that the trouble codes sets, the engine
may hesitate or die, but it will re-start.

Prolonged cranking time may be required to start the
engine.
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CTM188 {(15FEBOQ)

115-138

PowenrTecH 10.5 L & 12.5 L Diessl Engines

021500

PN=262




Electronic Control System Diagnostics

DTC SPN 637 FMI 2 Crank Position Input Noise - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the crank sensor connector Jooking for dirty, damaged, or poorly positioned terminals.

= Warm engine

= |gnition ON, engine OFF

= Make note of all DTCs, then clear all
DTCs
tgnition ON, engine running
Monitor DTCs

SPN 637 FMI 2 SPN 637 FMI 2
reoccurs doesn't reoccur

« SPN 637 FMI 2 is most likely caused by radiated or Problem is intermittent. If no other
conducted electrical "noise" from some part of the codes are present, see
machine. This problem may be caused by loose INTERMITTENT FAULT
electrical ground or power connections anywhere on the DIAGNOSTICS, earlier in this
machine. Things to check: group.

= All harness connectors

= Alternator connections

= Chassis ground connections, battery ground
connection

= Corrosion, diff, or paint can cause intermittent and
"noisy" connections

» Check the wiring for intermittent open and short
circuits; particularly the crank sensor wiring

» Check wiring for proper pin location in the crank
sensor and ECU connectors

» Other possible causes of SPN 637 Fivil 2:

» Electromagnetic interference (EMI) from an
incorrectly installed 2-way radio

* Interference from some radar source

» Possible broken teeth on the crankshaft timing ring

AG10480 -19-17NOVID
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DTC SPN 637 FMI 7 Crank Position/Cam Position Out of Sync

30 Terminal Half

f 60-W:
Cam Timing Wheel o ay ECU Connector

Cam Sensor
Connector
Cam Position Return W2

Cam Puasition Input

Crank
Position

Sensor Crank Position Return W3

Crank Position Input X2

|OFOMGITJION COM -:mé om

Crank Sensor
Connector

-19-23N0Vga

Crank Timing Wheel

10639

30 Terminal Half
of 60-Way ECU Connector?

IMPORTANT: Do not force probes into connector calculates the correct start of injection and amount
terminals or damage will result. Use of fuel to inject, then commands the EUls
JT07328 Connector Adapter Test Kit accordingly. A known relationship between the cam
to make measurements in position sensar signal and the crank position sensor
connectors. This will ensure that signal allows the ECU to recognize when one signal
terminal damage does not occur. is not in sync with the other.
DTC SPN 637 FMI 7 will set if:
Camshaft and Crankshaft Position Sensors
+« The ECU detects that the cam and crank inputs are
* The cam and crank position sensors are both - not in sync with each other.
inductive type pickup sensors that detect notches on
the cam and crank timing wheels. The ECU uses the Iif DTC SPN 637 FMI 7 sets, the following will
crank position input to determine engine speed and ocCur:
precise piston position in refation to TDC. Using the
cam position input, the ECU is.able to determine « Depending on the cause of the trouble code, the
when a cylinder is at the end of the compression engine may die, and then it may or may not restart.
stroke. Based on this information, the ECU ‘

Continued on next page DPSG,RG40B54,. 216 -18-26AUGHE-1/2
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engine to start.

e |f the engine dies and won't rastart, it is possible that » |f the engine continues to run, it will develop low 115
disconnecting the crank position sensor will allow the power.

141
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Electronic Control System Diagnostics

4 DTC SPN 637 FMI 7 Crank Position/Cam Position Out of Sync - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the cam and crank position sensors connectors looking for dirty, damaged, or poorly

positioned terminals.
= Ignition ON, engine OFF
= Make notes of any DTCs, then clear all
DTCs
» [gnitton ON, engine running
= Monitor DTCs
SPN 837 FMI 7 SPN 637 FMI 7
reoccurs doesn’t recccur
* Ignition OFF Problem is intermittent. If no other
» Remove rocker arm cover codes are present, see
* NOTE: Rocker arm cover gasket is INTERMITTENT FAULT
reusable if no visible damage DIAGNOSTICS, earlier in this
is detected. Do not store group.
cover resting an gasket
surface.
= Perform CHECK CAMSHAFT-TO-
CRANKSHAFT TIMING procedure in
Group 105 of this manual

Crank timing pin Crank timing pin won't
engages in slot engage in slot
= Ignition OFF = Cam and crank out of time _
= Remove cam and crank timing pins » Perform CHECK AND ADJUST
* Inspect crank timing wheel and cam CAMSHAFT-TO-CRANKSHAFT
timing wheel for broken teeth, nicks TIMING procedures in Group 16
burrs, or other damage of 6105 and 6125 Diesel Engine
* Remove cam and crank sensors from - Repair Manual (CTM 100)

cylinder head and timing gear cover

* Inspect cam and crank position
sensors for cracks, debris, or other
damage.

021500
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Continued on next page §
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DTC SPN 637 FMI 7 Crank Position/Cam Position Out of Sync - Continued

All components Fauity component
OK found
» {gnition OFF = Replace faulty component
» Disconnect crank position sensor = Retest
connector

= Using a multimeter, measure
resistance between both terminal of
the crank position sensor

Measurement between Measurement below 2500
2500 and 3500 ) or above 3500 O
= |gnition OFF F Faulty crankshaft position sensor
» Disconnect cam position sensor
connector

» Using a multimeter, measure
resistance between both terminals of
the cam position sensor

Measurement between Measurement below 2500 0
2500 and 3500 Q or above 3500 Q)
Ignition OFF » Faully camshaft position sensor

Disconnect crank position sensor connector

Disconnect 60-way ECU connector

Using a multimeter, measure resistance

between:

= Terminal A of the crank position sensor

harness connector and terminal X2 in
the harness end of the 60-way ECU
connector

and
= Terminal B of the crank position sensor
harness connector and terminal W3 in
the harness end of the 60-way ECU
connector

1
Continued on next page
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3} DTC SPN 637 FMI 7 Crank Position/Cam Position Out of Sync - Continued
144

Both measurements Either measurement
5Qorless greaterthan 5 Q2
= |gnition OFF » Open in crank position sensor
= Crank position sensor connector and input wire '
60-way ECU connector still OR
disconnected = QOpen in crank position sensor
= Using a multimeter measure return wire
resistance between terminal X2 in the OR
harness end of the 60-way ECU » Terminals A and B in the crank
connector and the following: position sensor harness
= A good ground connector possibly inverted
= All other terminals in both ECU
connectors
All measurements greater Any measurement less
than 2 kQ} than 2 kQ2
» Ignition OFF = Faulty crank position sensor input
= Crank position sensor connector and wiring harness

60-way ECU connector still
digsconnected
= Using a multimeter measure

resistance between terminal W3 in
the harness end of the 50-way ECU
connector and the following:

= A good ground

= All other terminals in both ECU

connectors
All measurements greater Any measurement less
than 2 kQ) : than 2 k(2

» Faulty crank position sensor

- return wiring harness
Continued on next page 3
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Ignition QFF
Disconnect cam position sensor
connector
Disconnect 80-way ECU connector
Using a multimeter, measure
resistance between:
= Terminal A of the cam position
sensor harness connector and
terminal X1 in the harness end of
the 60-way ECU connector
and
» Terminal B of the cam position
sensof harness connector and
terminal W2 in the harness end of
the 60-way ECU connector

DTC SPN 637 FMt 7 Crank Position/Cam Position Qut of Sync - Continued

Both measurements
5 Qorless

lgnition OFF
Cam position sensor connector and
60-way ECU connector still
disconnected
Using a multimeter measure
resistance between terminal X1 in the
harness end of the 80-way ECU
connector and the following:

» A good ground

= All other terminals in both ECU

connectors

Either measurement
greater than 5 O

« Open in cam position sensor
input wire
OR
» Open in cam position sensor
return wire
OR
= Terminals A and B in the cam
position sensor harness
connector possibly inverted

All measurements greater
than 2 kQ2

Continued on next page

Any measurement less
than 2 k(2

= Faulty cam position sensor input
wiring harness
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i DTC SPN 637 FMI 7 Crank Position/Cam Position Out of Sync - Continued
146

» Ignition OFF
= Cam position sensor connector and
60-way ECU connector still
disconnected
» Using a multimeter measure
resistance between terminal W2 in
the harness end of the 60-way ECU
connector and the following:
» A good ground
= All other terminals in both ECU
connectors

All measurements greater Any measurement less
than 2 k(2 than 2 kQ2

= Faulty crank sensor connector » Faully cam position sensor return
OR wiring harness

= Faulty cam sensor connector
OR

= Faulty ECU connector
OR

AG10465 —19-17NOVaD

Faulty ECU
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148
Crank Timing Wheel

Crank
Positicn
Sensor

pl] DTC SPN 637 FMI 8 Crank Position Input Missing

Crank Position Return

Crank Position Input

Crank Sensor
Connector

IMPORTANT: Do not force probes into connector
terminals or damage will resuit. Use
JTO7328 Connector Adapter Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

Crank Position Sensor

» The crank position sensor is an inductive type
pickup sensor that detects notches on the crank
timing wheel. The ECU uses the crank position input
to determine engine speed and precision piston
position in relation to TDC. The ECU monitors the
cam position sensar input to determine piston
pasition in relation to the firing order. Based on
information from the crank and camn position
sensors, the ECU calculates the cam position
sensors, the ECU calculates the correct start of

30 Terminal Half
of 60-Way ECU Connector

~19-23N0OVa8

30 Terminal Half
of 60-Way ECU Connector

60-Way ECU Connector

RG10401

injection and amount of fuel to inject, then
commands the EUls accordingly.
DTC SPN 637 FMI 8 will set if:

s The ECU does not detect the crank position input.

If DTC SPN 637 FMI 8 sets, the following will
occur:

« |f a cam position sensor trouble code accompanies
DTC SPN 637 FMI 8, the engine will die and won’t
restart until at least one of the two codes is repaired.

« ECU will use oniy the cam position sensor input to
determine piston position.

» The moment that the trouble codes sets, the engine
may hesitate or die, but it will re-start.

¢ Prolonged cranking time may be required to start the
engine.

DPSG.RG40854,221 —19-30JUNJS-11
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DTC SPN 637 FMI 8 Crank Position Input Missing - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the crank position sensor connector fooking for dirty, damaged, or poorly positioned
terminals.

ignition ON, engine OFF

Make notes of any DTCs, then clear ali
DTCs

lgnition ON, engine running

Monitor DTCs

SPN 637 FMI 8 SPN 637 FMI 8
reoccurs doesn’t reoccur

Ignition OFF Problem is intermittent. If no other
Remove crank position sensor from codes are present, see
timing gear cover INTERMITTENT FAULT
Inspect sensor tip for damage, such DIAGNQSTICS, earlier in this
as cracks or debtis group.

No signs of damage Damage to sensor

Check depth of crank sensor. See = Determine and repair the cause
CHECK CRANKSHAFT POSITION of damage to sensor

SENSOR DEPTH in Group 105 of = Replace sensor and retest

this manual

Dept Depth out of specification

Ignition OFF = Repair as needed
Disconnect crank position sensor
connector

Using a multimeter, measure
resistance between both terminals of
the crank position sensor

Continued on next page

-19-220EC99

RG10466
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gl DTC SPN 637 FMI 8 Crank Position Input Missing - Continued

Measurement between Measurement below 2500 (2
2500 and 3500 O or abhove 3500 (2

* Ignition OFF » Faulty crank position sensor
= Disconnect crank position sensor
connector
* Disconnect 80-way ECU cannector
= Using a multimeter, measure
resistance between:
= Terminal A of the crank position
sensor harness connector and
terminal X2 in the harness end of
the 60-way ECU connector
and
» Terminal B of the crank position
sensor harness connector and
terminal W3 in the harness end of
the 60-way ECU connector

Both measurements Either measurement
5Qorless greater than 5

= Ignition OFF » Open in crank position sensor
= Crank position sensor connector and input wire
80-way ECU connector still OR
disconnected = Open in crank position sensor
= Using a multimeter measure return wire
resistance between terminal X2 in the OR
harness end of the 60-way ECU = Terminals A and B in the crank
connector and the following: position sensor harness
= A good ground connector possibly inverted
= All other terminals in both ECU
connectors

All measurements greater Any measurement less
than 2 kQ ' than 2 kQ

Continued on next page Continued on next page

! I
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* Ignition OFF

disconnected

» Crank position sensor connector and
60-way ECU connector still

= Using a multimeter measure
resistance between terminal W3 in
{he harness end of the 60-way ECU
connector and the following:
s A goad ground
= All other terminals in both ECU
connectors

DTC SPN 637 FMI 8 Crank Position Input Missing - Continued

Faulty crank position sensor input
wiring harness

All measurements greater

than 2 k(U

T

Faulty ECU

Faulty crank position sensor connector

OR

= Damaged crank position sensor

OR

* Faulty ECU connector

OR

Any measurement less
than 2 k2

Faulty crank position sensor
return wiring harness

—18-17NOV39

RG 10630
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DTC SPN 637 FMI 10 Crank Position Input Pattern Error

Crank Timing Wheel

Crank
Position

Sensor Crank Position Return

| Crank Position Input

Crank Sensor
Connector

30 Terminal Half 30 Terminal Half
of 60-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

RAG10401 -19-23N0OVOS

IMPORTANT: Do not force probes into connector DTC SPN 637 FMI 10 will set if:
terminals or damage will result. Use
JT07328 Connector Adapter Test Kit + The ECU detects an improper pattern on the crank
to make measurements in position input. '
connectors. This will ensure that
terminal damage does not occur. if DTC SPN 637 FMI 10 sets, the following will
occur:
Crank Position Sensor
If a cam position sensor trouble code accompanies
s The crank position sensor is an inductive type DTC SPN 637 FMI 10, the engine will die and won't
pickup sensor that detects notches on the crank restart until at least one of the two codes is repaired.
timing wheel. The ECU uses the crank position input ECU will use only the cam position sensor input to
to determine engine speed and precision piston determine piston position.
position in relation to TDC. The ECU menitors the The morent that the trouble codes sets, the engine
cam position sensor input to determine piston may hesitate or die, but it will re-start.
position in relation to the firing order. Based on Prolonged cranking time may be required to start the
information from the crank and cam position engine.
sensors, the ECU calculates the cam position
sensars, the ECU calculates the correct start of
injection and amount of fuel to inject, then
commands the ElUls accordingly.
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DTC SPN 637 FMI 10 Crank Position Input Pattern Error - Continued 115

163

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 60-way ECU
connector and the crank position sensor connector looking for dirty, damaged, or poorly positioned

terminals.
= |gnition ON, engine OFF
= Make notes of any DTCs, then clear all
DTCs )
= Ignition ON, engine running
= Monitor DTCs
SPN 637 FMI 10 SPN 637 FMI 10
reoceurs doesn't recccur —I
= |gnition OFF Problem is intermittent. If no other
= Disconnect crank position sensor codes are present, see
connector INTERMITTENT FAULT
= Using a multimeter, measure DIAGNOSTICS, earlier in this
resistance between both terminals of group.
the crank position sensor

Measurement between Measurement below 2500 2
2500 and 3500 Q3 of above 3500 ()
« Ignition OFF * Faulty crank position sensor
» Disconnect crank position sensor
connector

= Disconnect 80-way ECU connector
* Using a multimeter, measure
resistance between:
= Terminal A of the crank position
sensor harness connector and
terminal X2 in the harness end of
the 60-way ECU connector
and
= Terminal B of the crank position
sensor harness connector and
terminal VW3 in the harness end of
the 60-way ECL connector

Continued on next page
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g DTC SPN 637 FMI 10 Crank Position Input Pattern Error - Continued

154

Both measurements
5CQorless

s |gnition OFF
» Crank position sensor connector and
60-way ECU connector still
disconnected
= Using a multimeter measure
resistance between terminal X2 in the
harness end of the 60-way ECU
connector and the following:
» A good ground
« All other terminals in both ECU
cannectors

Either measurement
greaterthan 5 &

« Open in crank position sensor

= Open in crank position sensor

» Terminals A and B in the crank

input wire
CR

return wire
CR

position sensor harness
connectar possibly inverted

All measurements greater
‘ than 2 kO

= Ignition OFF
= Crank position sensor connector and
B80-way ECU connector still
disconnected
» Using a multimeter measure
resistance between terminal W3 in
the harness end of the 80-way ECU
connector and the following:
* A good ground
= All other terminals in both ECU
connectors

Any measurement less
than 2 k&2

» Faulty crank position sensor input

wiring harmess

All measurements greater
than 2 kK2

Continued on hext page

Any measurement less
than 2 k(2

= Faulty crank position sensor

return wiring harness
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DTC SPN 637 FMI 10 Crank Position Input Pattern Error - Continued 115
155

NQOTE: Do not remove the timing cover
fo perform this inspection

» Remove crank sensor from timing
gear cover

= |nspect sensor for cracks, corrosion,
or any foreign material on the end of
the sensor

= Lsing a mirror and a flashlight,
inspect the crankshaft timing wheel

All components OK Fault found in a component
= Check depth of the crank sensor, = Repair of replace component as
See CHECK CRANKSHAFT needed

POSITION SENSOR DEPTH in
Group 105 in this manual

Depth OK Depth out of specification

= |gnition OFF * Repair as needed
= Perform CHECK CAMSHAFT-TO-

CRANKSHAFT TIMING in Group 103

in this manual
Crank timing pin Crank timing pin won't
engages in slot engage slot
= Faulty crank sensof connector » Cam and crank out of time @
OR » Perform CHECK AND ADJUST §
= Faulty ECU connector CAMSHAFT-TO-CRANKSHAFT §
OR TIMING in Group 16 of the 6105 | 7
= Faulty ECU and 6125 Diesel Engine Repair | g
Manual (CTM 100) :é;
o
DPEG,AGA0B54 424 —19-120CT99-1/1
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3 DTC SPN 651 FMI 5 Cylinder #1 EUI Circuit Open

1586

EUI Harness
Connector

C Cylinders 1,2, and 3 EU}

r 80 V Supply
H

Cylinder 1 EUI Contral

Cylinder 1 EUI Azl 09
Il a_n \ r 01 L1 “\
D oo o @ e = vl s & a
@Dnuun 2nunnnn
ToCylinders2&3 ® oo oo 1[lz_=_s= a v o §
' DEF
EUl's _ F"GHJ"K,_; \ABC“ - MJ%
30 Terminal Half 18 Terminal Half ¢
of 48-Way ECU Connector of 48-Way ECU Connector ©
48-Way ECU Connector o
IMPORTANT: Do not force probes into connector the solenoid in the EUI valve housing on and off
terminals or damage will result. Use which in turn opens and closes the EUI spill valve.
JT07328 Connector Adapter Test Kit » Power is supplied to the ElUls for cylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EUls for cyiinders 4,
connectors. This will ensure that 5, and 6 by a different common wire. The ECU
terminal damage does not occur. energizes and deenergizes the solenoids of
individual EUls by closing and opening the individual
EUI (Electronic Unit Injector) EUI ground circuits.

e The fuel in 10.5 L and 12.5 L engines is delivered by DTC SPN 651 FMI 5 will set if:
6 (one for each cylinder) electronic unit injectors
(EUls). The EUls are mounted in they cylinder head, « The ECU detects an open in the Cylinder #1 EUI

under the valve cover, so that they spray directly circuit.

into the center of the cylinder bore. Each EUI is an

injection pump and injector combined, operating at If DTC SPN 651 FMI 5 sets, the following will

much higher pressures than standard in-line or occur:

rotary injection purnps. The ECU controls the start of

injection and the amount of fuel injected by turing s Cylinder #1 EUI will not fire.

DOPSG, RGA0B54,228 —19-30JuUN9B-—1/1
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f—

damaged, or poorly positioned terminals.

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 48-way ECU
connector and the EUI harness connector (located at the back of the cylinder head) looking for dirty,

DTC SPN 651 FMI 5 Cylinder #1 EUI Circuit Open - Continued

= f DTCs SPN 611 FMI 3, SPN 611 FMI 4,
or SPN 627 FMI 1 are active, repair
those DTCs first

lgnition ON, engine OFF

DTCs
Ignition ON, engine running
Monitor DTCs

Make note of any DTCs, then clear all

SPN 651 FMI 5
regeours

SPN 651 FMI 5
doesn't reoccur

= Ignition OFF
CAUTION: Possible strong electric shock
hazard if engine is cranking or running
= Disconnect EUI wiring harness connector at rear of
cylinder head
= Disconnect 18-terminal half of 48-way ECU connector
* Using & multimeter, measure resistance between:

* Terminal H in the harness end of the EUI wiring
harness connector and terminal A2 in the harness
end of the ECU connector

» Terminal C in the harness end of the EUI wiring
harness connector and terminal C3 in the harness
end of the ECL) connector

Problem is intermittent. If no other
codes are present, see
INTERMITTENT FAULT
DIAGNOSTICS, earlier in this

group.

Both measurements Measurement between H to A2
5 orless greater than 5 Q2

Measurement between C to C3
greater than 5 O

= Open in wire between
terminal H and A2

= Open in wire between
terminal C and C3

Continued on next page
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j DTC SPN 651 FMI 5 Cylinder #1 EUI Circuit Open - Continued

158

= Remove rocker arm cover
» Disconnect electrical connections to
cvlinder 1 EUl and a known good EUI
» Using a multimeter measure
resistance between:
» The two terminals on cylinder 1
EUI
* The two terminals on the known
good EUI
= Compare the measurements
between the two EUls
NOTE: Because EUf resistance varies
with temperature, a comparison
is used fo compensate for the
affects of temperature. Typically
EUN resistance shauld be

1.0-1.8 2
Difference between measurements Difference between measurements
020 orless greater than 0.2 Q
= |gnition OFF = Faulty cylinder 1 EUI

Cylinder 1 EUI wires disconnected from EUI
Disconnect EUI wiring harness connector from rear of
cylinder head

= Using a multimeter, measure resistance between:

* One of the cylinder 1 EUIl harness eyelet and the
corresponding terminal at the connector on the
rear of the cylinder head (either C or H, the EUl's
are not poiarity sensitive)

= The other cylinder 1 EUl harness eyelet and the
other corresponding terminal at the connector on
the rear of the cylinder head

Both measurements Either measurements
20 Corless greater than 2.0

. ‘ - g
» Fauity ECU connection s Faulty EUl harness’in head g
OR T
= Faulty EUI wiring harness connection T
‘ OR g
= Faulty ECU 2

DPSG,RG40854. 426  —19-120CT95-1/1
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i DTC SPN 651 FMI 6 Cylinder #1 EUI Circuit Shorted

EUl Harness
Connector

¢ Cylinders 1,2, and 3 EUI
90 V Supply

Cylinder 1 EUI Control

Cylinder 1 EUI

To Cylinders 2 & 3 : o
EUl's NABC ___DEFY

30 Terminal Half 18 Terminal Half
of 48-Way ECU Connector of 48-Way ECU Connector

48-Way ECU Connector

RG103B8 -18-23NOVES

IMPORTANT: Do not force probes into connector the solenoid in the EUI valve housing on and off
terminals or damage will result. Use which in turn opens and closes the EUI spill valve.
JT07328 Connector Adapter Test Kit Power is supplied to the EUls for cylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EULs for cylinders 4,
connectors. This will ensure that 5, and 6 by a different common wire. The ECU
terminal damage does not occur. energizes and deenergizes the solencids of
) individual EUls by closing and opening the individual
EUI (Electronic Unit Injector) EUI ground circuits.

e The fuel in 10.5 L and 12.5 L engines is delivered by DTC SPN 651 FMI 6 will set if:
6 (one for each cylinder) electronic unit injectors
(EUIs). The EUls are mounted in they cylinder head, « The ECU detects a short in the Cylinder #1 EUI
under the valve cover, so that they spray directly circuit.
into the center of the cylinder bore. Each EUI is an
injection pump and injector combined, operating at Iif DTC SPN 651 FMI 6 sets, the following will
much higher pressures than standard in-line or occur:
rotary injection pumps. The ECU controls the start of
injection and the amount of fuel injected by turning e Cylinder #1 EUI will not fire.
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DTC SPN 651 FMI 6 Cylinder #1 EUl Circuit Shorted - Continued ‘ 15
161

Note. Before using this diagnostic procedure, petform a preliminary inspection of the 48-way ECU
connector and the EUI harness connector (located af the rear of the cylinder head) looking for dirty,
damaged, or poorly positioned terminals.

= f DTCs SPN 611 FMI 3, SPN 611 FMI 4,
OR SPN 827 FMI 1 are active, repair
those DTCs first

= |gnition ON, engine OFF

» Make note of any DTCs, then clear all
DTCs

= Ignition ON, engine running

= Monitor active DTCs

SPN G531 FMIG SPN 6851 FMIB
repccurs doesn't reoccur
= [gnition OFF Problemn is intermittent, If no other
CAUTION: Possible strong electric shock codes are present, see
hazard if engine is cranking or running INTERMITTENT FAULT
» Disconnect 18-terminal half of 48-way ECU connector DIAGNOSTICS, eariier in this
= Disconnect EUI wiring harness connector at rear of group.

¢ylinder head
= Using a multimeter, measure resistance between
terminal H in the harness end of the EUI wiring
connector and the following:
= Terminal C in the harness end of the EUI wiring

connector
* Terminal F in the harness end of the EUI wiring
connector
Both measurements Either measurement
greater than 20 kO less than 20 kG2

» Shortin ECU wiring harness

Continued on next page
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g DTC SPN 651 FMI 6 Cylinder #1 EUl Circuit Shorted - Continued
162

» Remove rocker arm cover
» Disconnect electrical connections to cylinder 1 EUland a
known good EU|
» {Jsing a multimeter measure resistance between:
* The two terminals on cylinder 1 EUI
» The two terminals on the known good EUI
= Compare the measurements between the two EUIs
NOTE: Because EUl resistance varies with temperature, a
comparison is used fo compensate for the affects of
temperature. Typical EUl resistance should be 1.0-

1.8 2
Difference between : Difference between
measurements 0.2 2 measurements
or less greater than 0.2 QO
* Ignition OFF » Faulty cylinder 1 EUI

= Keep cylinder 1 EUIl wires
disconnected from EUI
a Keep EUI wiring harness connector at
rear of cylinder head disconnected
» Using a multimeter, measure
resistance between;
= Both of the cylinder 1 EUI
harness eyelet's

Greater than 20 k2 Less than 20 k2
» Faulty ECU connection = Faulty EUI wiring harness 5
OR =
= Faulty EUI wiring harness connection Jv,’
OR X
* Fauity ECU g
44
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DTC SPN 652 FMI 5 Cylinder #2 EUI Circuit Open

EUl Harness
Connector

Cylinders 1,2, and 3
EUl 90 V Supply

Cylinder 2 EUI Control

Cylinder 2 EUI

O

To Cylinders 1 & 3
EUl's

| — S

30 Terminal Half 18 Terminal Half
of 48-Way ECU Connector of 48-Way ECU Connector

48-Way ECU Connector

RG10387 -19-23NOVSS

IMPORTANT: Do not force probes into connector the solenocid in the EUI valve housing on and off
terminals or damage will result. Use which in turn opens and closes the EUI spill valve.
JT07328 Connector Adapter Test Kit Power is supplied to the EUls for cylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EUls for cylinders 4,
connectors. This will ensure that 5, and 6 by a different common wire. The ECU
terminal damage does not occur. energizes and deenergizes the solenoids of
individual EUls by closing and opening the individual
EUI (Electronic Unit Injector) EUI ground circuits.

e The fuel in 10.5 L and 12.5 L engines is delivered by DTC SPN 652 FMI 5 will set if:
6 (one for each cylinder) electronic unit injectors
(EUls). The EUls are mounted in they cylinder head, + The ECU detects an open in the Cylinder #2 EUI
under the valve cover, so that they spray directly circuit.
into the center of the cylinder bore. Each EUIl is an
injection pump and injector combined, operating at If DTC SPN 652 FMI 5 sets, the following will
much higher pressures than standard in-line or occur: ‘
rotary injection pumps. The ECU controls the start of
mnjection and the amount of fusel injected by turning + Cylinder #2 EUI will not fire.

. DPSG,AG408B54,225 —19-30JUNID—1/1
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DTC SPN 652 FMI 5 Cylinder #2 EUI Circuit Open - Continued

those DTCs first

* If DTCs SPN 611 FMI 3, SPN 611 FMi 4,
or SPN 627 FMI 1 are active, repair

Ignition ON, engine OFF

DTCs
Ignition ON, engine running
Monitor DTCs

Make note of any DTCs, then clear all

SPN 652 FMI 5
recccurs

SPN 652 FMI 5

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 48-way ECU
connector and the EUI harness connector (located at the back of the cylinder head) locking for dirty,
damaged, or poorly positioned ferminals.

deoesn't reoccur

= Ignition OFF

cylinder head

CAUTION: Possible strong electric shock
hazard if engine is cranking or running
= Disconnect EUl wiring harness connector at rear of

» Disconnect 18-terminal half of 48-way ECU connector
» Using a multimeter, measure resistance between:
= Terminal D in the harness end of the EUl wiring
harness connector and terminal A3 in the harness
end of the ECU connector
» Terminal C in the harness end of the EUIl wiring
harness connector and terminal C3 in the harness
end of the ECU connector

Problem is intermittent. If no other
codes are present, see
INTERMITTENT FAULT
DIAGNOSTICS, earlier in this

group.

Both measurements
5Qorless

Measurement between D to A3
greater than 5 O

Measurement b

greater than 5 (3

etween C to C3

= Open in wire between
terminal D and A3

= Open in wire between
terminal C and C3

Centinued an next page
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g DTC SPN 652 FMI 5§ Cylinder #2 EUI Circuit Open - Continued

» Remove rocker arm cover
» Disconnect electrical connections to
cylinder 2 EUI and a known good EUI
s Using a muliimeter measure
resistance between:
= The two terminals on cylinder 2
EUI
= The two terminals on the known
good EUI
Compare the measurements
between the two EUIs
NOTE: Because EUI resistance varies
with femperature, a comparison
is used to compensate for the
affects of temperature. Typically
EUl resistance shouid be
1.0-1.8 02

Difference between measurements Difference between measurements
0.2 0 orless greaterthan 0.2 0

= |gnition OFF « Faulty cylinder.2 EUI

= Cylinder 2 EUI wires disconnected from EUI

= Disconnect EUIl wiring harness connector from rear of
cylinder head

» Using a multimeter, measure resistance between:

s One of the cylinder 2 EUI harness eyelet and the
corresponding terminal at the connector on the
rear of the cylinder head (either C or D, the EUl's
are not polarity sensitive}

= The other cylinder 2 EUI harness eyelet and the
other corresponding terminal at the connector on
the rear of the cylinder head

Both measurements Either measurements
20Qorless greaterthan 2.0 Q

« Faulty ECU connection = Faulty EUI harness in head
OR

= Faulty EUl wiring harness connection
OR

RG10476 -19-17MOVI8

* Faulty ECU
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Electronic Controf System Diagnostics

i DTC SPN 652 FMI 6 Cylinder #2 EUI Circuit Shorted

EUIl Harness
Connector

Cylinders 1,2,and 3
EUI 90 V Supply

Cylinder 2 EUI Control

Cylinder 2 EUI T I T N

o o o oo

TJo Cylinders 1 & 3
EUl's E FGHJ Ky

30 Terminal Half 18 Terminal Half
of 48-Way ECU Connector of 48-Way ECU Connector

48-Way ECU Connector

AG10387 -15-23N0Ovag

IMPORTANT: Do not force probes into connector the solenoid in the EUI valve housing on and off
terminals or damage will result. Use which in turn opens and closes the EUI spill valve.
JT07328 Connector Adapter Test Kit Power is supplied to the EUls for cylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EUls for cylinders 4,
connectors. This will ensure that 5, and 6 by a different common wire. The ECU
terminal damage does not occur. energizes and deenergizes the solenoids of
, individual EUls by closing and opening the individual
EUI (Electronic Unit Injector) EUI ground circuits.

« The fuel in 10.5 L and 12.5 L engines is delivered by DTC SPN 652 FMI 6 will set if:
6 (one for each cylinder) electronic unit injectors
(EUls). The EUls are mounted in they cylinder head, + The ECU detects a short in the Cylinder #2 EUI
under the valve cover, so that they spray directly circuit. '
into the center of the cylinder bore. Each EUl is an
injection pump and injector combined, operating at if DTC SPN 652 FMI 6 sets, the following will
much higher pressures than standard in-line or occur:
rotary injection pumps. The ECU controls the start of
injection and the amount of fuel injected by turning s Cylinder #2 EUI will not fire.
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Electronic Conirof System Diagnostics

DTC SPN 652 FMI 6 Cylinder #2 EUI Circuit Shorted - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 48-way ECU
connector and the EUI harness connector (located at the rear of the cylinder head) looking for dirly,
damaged, or poorly positioned terminals.

= If DTCs SPN 611 FMI 3, SPN 611 FMI 4,
OR SPN 627 FMI 1 are active, repair
those DTCs first

= Ignition ON, engine OFF

= Make note of any DTCs, then clear all
DTCs
tgnition ON, engine running
Monitor active DTCs

SPN 652 FMI 6 SPN 652 FMI 6
reoccurs doesn't reoccur

* Ignition OFF Problem is intermittent. If no other
CAUTION: Possible strong electric shock codes are present, see
hazard if engine is cranking or running INTERMITTENT FAULT

= Disconnect 18-terminal half of 48-way ECU connector DIAGNOSTICS, earlier in this

* Disconnect EUl wiring harness connector at rear of group.

cylinder head
= Using a multimeter, measure resistance between
terminal D in the harness end of the EUI wiring
connector and the following:
= Terminal C in the harness end of the EUI wiring
connector
= Terminal F in the harness end of the EUI wiring
connector

Both measurements Either measurement
greater than 20 kQ less than 20 k)

= Short in ECU wiring harness

Continued on next page
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Electronic Conirol Systern Diagnostics

g DTC SPN 652 FMI 6 Cylinder #2 EUI Circuit Shorted - Continued

« Remove rocker arm cover
» Disconnect electrical connections to cylinder 2 EUl and a
known good EUI '
» Using a multimeter measure resistance between:
» The two terminals on cylinder 2 EUI
» The two terminals on the known good EUI
= Compare the measurements between the two ElUIs
NOTE: Because EUl resistance varies with temperature, a
comparison is used to compensate for the affects of
temperature. Typical EUI resistance should be 1.0-
1.8 12

Difference between Difference between

measurements 0.2 &2 measurements
or less greater than 0.2 O

= lIgnition OFF » Faulty cylinder 2 EUI
= Keep cylinder 2 EUIl wires
disconnected from EUI
= Keep EUl wiring harness connector at
rear of cylinder head disconnected
Using a mulimeter, measure
resistance between:
= Both of the cylinder 2 EUI
harness eyelet's

Greater than 20 kQ2 Less tha_m 20 k&2

* Faulty ECU connection « Faulty EUl wiring harness
OR

= Faulty EUI wiring harness connection
OR

-19-17NDVag

RG10541

= Faulty ECU
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Electronic Control System Diagnostics

i DTC SPN 653 FMI 5 Cylinder #3 EUI Circuit Open

172

EUl Harness
Connector

C ° Cylinders 1,2, and 3 EUI

90 V supply
¢ [ G
L/J Cylinder 3 EUI Control
Cylinder 3 EUI
f 0 n 01 Il F I \
3ffe a o 0 a oo oo o
. 2 o Qo o oo @ Do ooao
To Cylinders 1 & 2 1fle = === o @ eaa=s @
EUl's WABCDE FGHJ Ky 8
30 Terminal Half 18 Terminal Half ¢
of 48-Way ECU Connector of 48-Way ECU Connector 5
g
48-Way ECU Connector 2
IMPORTANT: Do not force probes into connector the solenoid in the EUI valve housing on and off
terminals or damage will result. Use which in turn opens and closes the EUI spill valve.
JT07328 Connector Adapter Test Kit + Power is supplied to the EUls for cylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EUIs for cylinders 4,
connectors. This will ensure that 5, and 6 by a different common wire. The ECGU
terminal damage does not occur. energizes and deenergizes the solenoids of
individual EUls by closing and opening the individual
EUI (Electronic Unit Injector) EUI ground circuits.

e The fuel in 10.5 L and 12.5 L engines is delivered by DTC SPN 653 FMI 5 will set if:
6 (one for each cylinder) electronic unit injectors

(EUls). The EUls are mounted in they cylinder head, » The ECU detects an open in the Cylinder #3 EUI
under the valve cover, so that they spray directly circuit.

into the center of the cylinder bore, Each EUl is an

injection pump and injector combined, operating at if DTC SPN 653 FMI 5 sets, the following will
much higher pressures than standard in-line or accur:

rotary injection pumps. The ECU controls the start of -

injection and the amount of fuel injected by turning e Cylinder #3 EUI will not fire.
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Electronic Control Systern Diagnostics

rDTC SPN 653 FMI 5 Cylinder #3 EUI Circuit Open - Continued

Nofe: Before using this diagnostic procedure, perform a prefiminary inspection of the 48-way ECU
connector and the EUI harness connector (located at the back of the cylinder head) looking for d:rty
damaged, or poorly positioned ferminals.

» f DTCs SPN 611 FMI 3, SPN 611 FMI 4,
or SPN 627 FMI 1 are active, repair
those DTCs first

ignitton ON, engine OFF

Make note of any DTCs, then clear all
DTCs

Ignition ON, engine running

Monitor DTCs

SPNB653 FMIS SPN 653 FMI 5
reoccurs doesn't reoccur

= Ignition OFF Problem is intermittent. If no other
CAUTION: Possible strong electric shock codes are present, see
hazard if engine is cranking or running INTERMITTENT FAULT
« Disconnect EUI wiring harness connector at rear of DIAGNQSTICS, eariier in this
cylinder head group.
= Disconnect 18-terminal half of 48-way ECU connector
* Using a multimeter, measure resistance between:

* Terminal G in the harness end of the EUI wiring
harness connector and terminal A1 in the harness
end of the ECU connector

s Terminal C in the harness end of the EU wiring
harness connector and terminal C3 in the harness
end of the ECU connector

Both measurements Measurement between G to A1 Measurement between C to C3
5 orless greater than 5 2 greater than 5 (}

= Open in wire between = Open in wire between
terminal G and A1 terminal C and C3

Continued on next page
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Electronic Controf System Diagnostics

DTC SPN 653 FMI 5 Cylinder #3 EUI Circuit Open - Continued

» Remove rocker arm cover
* Disconnect electrical connections to
cylinder 3 EUl and & known good EUI
» Using a multimeter measure
resistance between:
* The two terminals on cylinder 3
EUI
= The two terminals on the known
good EUI
= Compare the measurements
between the two EUls
NOTE: Because EUI resistance varies
with temperature, a comparison
is used to compensate for the
affects of temperature. Typically
EUl resistance should be
1.0-1.8

Difference between measurements Difference between measurements
0.2CQorless greaterthan 0.2 O

Ignition OFF = Faully cylinder 3 EUI
Cylinder 3 EUI wires disconnected from EUI
Disconnect EUl wiring harness connector from rear of
tylinder head

Using a multimeter, measure resistance between:

s One of the cylinder 3 EUl harness eyelet and the
corresponding terminal at the connector on the
rear of the cylinder head (either C or G, the EUl's
are not polarity sensitive)

= The other cylinder 3 EUI harness eyelet and the
other corresponding terminal at the connector on
the rear of the cylinder head

Both measurements Either measurements
200Qo0rless greater than 2.0

» Faulty ECU connection » Faulty EUI harness in head
OR

» Faulty EUI winng harness connection
OR

RG1047% —19—17NOVOB

» Faulty ECU
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Electronic Control System Diagnostics

g DTC SPN 653 FMI 6 Cylinder #3 EUI Circuit Shorted

176

EUIl Harness
Connector

C Cylinders 1, 2, and 3 EUI

90V supply
° G
Cylinder 3 EUI Control
Cylinder 3 EUI T T T
f 01 It A I \
3fa © @ a = o @& g oo
2 o g @ o @ @ v o a o D
To Cylinders 1 & 2 4le 2 oo = @ = eoa 2
EUl's WABCDE FGHJ K2 o
30 Terminal Half . 18 Terminal Half 2
of 48-Way ECU Connector of 48-Way ECU Connector %
48-Way ECU Connector &
IMPORTANT: Do not force probes into connector the solencid in the EUI valve housing on and off
terminals or damage will result. Use which in turn opens and closes the EUI spill vaive.
JT07328 Connector Adapter Test Kit « Power is supplied to the EUis for cylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EUIls for cylinders 4,
connectors. This will ensure that 5, and 6 by a different common wire. The ECU
terminal damage does not occur. energizes and deenergizes the solenoids of
individual EUls by closing-and opening the individual
EUI (Electronic Unit Injector) EUI ground circuits.

* The fuel in 10.5 L and 12.5 L engines is delivered by DTC SPN 653 FMI 6 will set if:
6 (one for each cylinder) electronic unit injectors

(EUls). The EUIs are mounted in they cylinder head, » The ECU detects a short in the Cylinder #3 EUI
under the valve cover, so that they spray directly circuit.

into the center of the cylinder bore. Each EUl is an

injection pump and injector combined, operating at if DTC SPN 653 FMI 6 sets, the following will
much higher pressures than standard in-line or occur:

rotary injection pumps. The ECU controls the start of

injection and the amount of fuel injected by turning « Cylinder #3 EUI will not fire.
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Electronic Control Systern Diagnostics

DTC SPN 653 FMI 6 Cylinder #3 EUI Circuit Shorted - Continued

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 48-way ECU
connector and the EUI harness connector (focated at the rear of the cylinder head) looking for dirty,
damaged, or poorly positioned terminals.

« FDTCs SPN 611 FMI 3, SPN 611 FMI 4,
OR 3PN 627 FMI 1 are active, repair
those DTCs first

= Ignition ON, engine OFF

= Make note of any DTCs, then clear all
DTCs
Ignition ON, engine running
Monitor active DTCs

SPN G653 FMI 6 SPNG653 FMI 6
reoccurs doesn't reoccur

= Ignition OFF Problem is intermittent. If no other
CAUTION: Possible strong electric shock codes are present, see
hazard if engine is cranking or running INTERMITTENT FAULT
» Disconnect 18-terminal half of 48-way ECU connector DIAGNOSTICS, earlier in this
= Disconnect ELN wiring harness connector at rear of group.
cylinder head
» Using a multimeter, measure resistance between
terminal G in the harness end of the EUl wiring
connector and the following:
» Terminal C in the harness end of the EU| wiring
connector
* Terminal F in the harness end of the EU| wiring
connector

Both measurements Either measurement
greater than 20 k(2 less than 20 kQ

= Shortin ECU wiring harness

Continued on next page
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Electronic Control Systern Diagnostics

DTC SPN 653 FMI 6 Cylinder #3 EUI Circuit Shorted - Continued

= Remove rocker arm cover
= Disconnect electrical connections to cylinder 3 EUl and a
known good EUI
» Using a multimeter measure resistance between:
= The two terminals on cylinder 3 EUI
= The two terminals on the known good EUI
« Compare the measurements between the two EUls
NOTE: Because EUI resistance varies with temperature, a
comparison is used to compensate for the affects of
temperature. Typical EUf resistance should be 1.0-
18 0

Difference between Difference between

measurements 0.2 Q2 measurements
ar less greater than 0.2 {2

ignition OFF = Faulty cylinder 3 EUI
Keep cylinder 3 EUl wires
disconnected from EUI
Keep EUI wiring harness connector at
rear of cylinder head disconnected
Using a multimeter, measure
resistance between:

= Both of the cylinder 3 EUI

harness eyelet’s

Greater than 20 k2 Less than 20 kQ

= Faulty ECU connection ‘ « Faulty EUIl wiring harness
OR

= Faulty EUI wiring harness connection
OR

RG104BT —1B—17NOV99

= Faulty ECU
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Electronic Control System Diagnostics

i DTC SPN 654 FMI 5 Cylinder #4 EUI Circuit Open

180

EUl Harness
Connector

Cylinders 4, 5,and &
EUI 90 V supply

Cylinder 4 EUI Control

Cylinder 4 EUl T I

r 1 ol n B0 \
3 [=] o qa o o O a o o o o
2 o o O o g g oo oo
To Cylinders 5 & 6 1|le = =2 == s s aos g
EUl's WABCDE FGHJKY 3
30 Terminal Half 18 Terminal Half ¢
of 48-Way ECU Connector of 48-Way ECU Connector ,,
48-Way ECU Connector o
IMPORTANT: Do not force probes into connector the solenoid in the EUI valve housing on and off
terminals or damage will result. Use which in turn opens and closes the EU| spill valve.
JT07328 Connector Adapter Test Kit + Power is supplied to the EUls for cylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EUls for ¢ylinders 4,
connectors. This will ensure that 5, and 6 by a different common wire. The ECU
terminal damage does not occur. energizes and deenergizes the solenoids of
_individual EUIs by closing and opening the individual
EUI {Electronic Unit Injector) EUI ground circuits.

« The fuel in 10.5 L and 12.5 L engines is delivered by DTC SPN 654 FMI 5 will set if:
6 (one for each cylinder) slectronic unit injeciors

(EUls). The EUls are mounted in they cylinder head, s The ECU detects an open in the Cylinder #4 EUI
under the valve cover, so that they spray directly circuit.

into the center of the cylinder bore. Each EU| is an

injection pump and injector combined, operating at it DTC SPN 654 FMI 5 sets, the following will
much higher pressures than standard in-line or occur:

rotary injection pumps. The ECU controls the start of

injection and the amount of fuel injected by tuming o Cylinder #4 EUI will not fire.
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Electronic Control System Diagnostics

DTC SPN 654 FMI 5 Cylinder #4 EUI Circuit Open - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 48-way ECU
connector and the EUI harness connector (located at the back of the cylinder head} looking for dirty,
damaged, or poorly positioned terminals.

o |f DTCs SPN 611 FMI 3, SPN 611 FMI 4,
or SPN 627 FM! 1 are active, repair
those DTCs first

Ignition ON, engine OFF

Make note of any DTCs, then clear all
DTCs

Ignition ON, engine running

Monitor DTCs

SPN 654 FMI 5 SPN 654 FMI 5
reoccurs doesn't recceur

Ignition OFF Problem is intermittent, |f no other
CAUTION: Possible strong electrit shock codes are present, see
hazard if the engine is cranking or running INTERMITTENT FAULT

= Disconnect EUI wiring harness connector at rear of DIAGNOSTICS, earlier in this
cylinder head group.

Disconnect 18-terminal half of 48-way ECU connector

Using a multimeter, measure resistance between:

» Terminal A in the harness end of the EUl wiring
harness connector and terminal B3 in the harness
end of the ECU connector

= Terminal F in the harness end of the EUI wiring
harness connector and terminal D2 in the harness
end of the ECU connector

Both measurements Measurement between A to B2 Measurement between F to D2
5Qorless greaterthan 5 Q) greaterthan 5 Q2

* Open in wire between = Cpen in wire between
terminal A and B3 terminal F and D2

Continued on next page
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Electronic Conirol Systern Diagnostics

u DTC SPN 654 FMI 5 Cylinder #4 EUI Circuit Open - Continued

182

= Remove rgcker arm cover
» Disconnect electrical connections to
cylinder 4 EUIl and a known good EUI
» Using a muliimeter measure
resistance between:
* The two terminals on cylinder 4
EUI
= The two terminals on the known
gaod EU
= Compare the measurements
between the twa EUls
NOQTE: Because EUI resistance varies
with temperature, a comparison
is used fo compensate for the
affects of temperature. Typically
EUl resistance should be

1.0-18 12
»
Difference between measurements Difference between measurements
0.2 orless greaterthan 0.2 (O
= |gnition OFF = Faulty cylinder 4 EUI

Cylinder 4 EUI wires disconnected from EUI
Disconnect EUI wiring hamess connector from rear of
cylinder head

» Using a multimeter, measure resistance between:

» One of the cylinder 4 EUI harness eyelet and the
corresponding terminal at the connector on the
rear of the cylinder head (either F or A, the EUl's
are not polarity sensitive)

= The other cylinder 4 EUI harness eyelet and the
other corresponding terminal at the connector on
the rear of the cylinder head

Both measurements Either measurements
20 Qorless greaterthan2.0 (3
= Faulty ECU connection = Faulty EUI harness in head 8
' OR .
» Faulty EU| wiring harness connection T
OR g
» Faulty ECU ]
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Electronic Control Systern Diagnostics

iH DTC SPN 654 FMI 6 Cylinder #4 EUI Circuit Shorted

EUl Harness
Connector

Cylinders 4, 5,and 6
EUI 90 V supply

Cylinder 4 EUl Control

Cylinder 4 EUI

To Cylinders 5 & 6
EUl's

30 Terminal Half 18 Terminal Half
of 48-Way ECU Connector of 48-Way ECU Connector

48-Way ECU Connector

RG103BY —19-23NOVES

IMPORTANT: Do not force probes into connector the solenoid in the EUI valve housing on and off
terminals or damage will result. Use which in turn opens and closes the EUI spill valve.
JTO07328 Connector Adapter Test Kit Power is supplied to the EUls for cylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EUls for cylinders 4,
connectors. This will ensure that 5, and 6 by a different common wire. The ECU
terminal damage does not occur. energizes and deenergizes the solenoids of
individual EUIs by closing and opening the individual
EUI {Electronic Unit Injector) EUI ground circuits.

e The fuel in 10.5 L and 12.5 | engines is delivered by DTC SPN 654 FMI 6 will set if:
6 (one for each cylinder) electronic unit injectors
(EUIs). The EUls are mounted in they cyfinder head, » The ECU detects a short in the Cylinder #4 EUI
under the valve cover, so that they spray directly circuit.
into the center of the cylinder bore. Each EUI is an
injection pump and injector combined, operating at If DTC SPN 654 FMI 6 sets, the following will
much higher pressures than standard in-line or occur:
rotary injection pumps. The ECU controls the start of
injection and the amount of fuel injected by turning e Cylinder #4 EUI will not fire.
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Electronic Control System Diagnostics

DTC SPN 654 FMI 6 Cylinder #4 EU! Circuit Shorted - Continued

Note. Before using this diagnostic procedure, perform a preliminary inspection of the 48-way ECU
connector and the EUI harness connector (located at the rear of the cylinder head) looking for dirty,
damaged, or poorly positioned terminals,

= If DTCs SPN 611 FMI 3, SPN 611 FMI 4,
OR SPN 627 FMI 1 are active, repair
those DTCs first

Ignition OM, engine OFF -

= Make note of any DTCs, then clear all
DTCs

Ignition CN, engine running

Monitor active DTCs

SPN 654 FMMI 8 SPN 654 FMI 6
reoccurs doesn't reaccur

Ignition OFF

cylinder head

connector and the following:
connector

connector

CAUTION: Possible strong electric shock
hazard if engine is cranking or running
= Disconnect 18-terminal half of 48-way ECU connector
Disconnect EUI wiring harness connector at rear of

Using a multimeter, measure resistance between
terminal A in the harness end of the EUI wiring

« Terminal C in the harness end of the EUI wiring

= Terminal F in the harness end of the EUI wiring

Problem is intermittent. If no other
codes are present, see
INTERMITTENT FAULT
DIAGNOSTICS, earlier in this

group.

Both measurements
greater than 20 kO

Either measurement
less than 20 kQ2

= Short in ECU wiring harness

Continued on next page
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Electronic Control System Diagnostics

g DTC SPN 654 FMI 6 Cylinder #4 EUI Circuit Shorted - Continued

186

=« Remove rocker arm cover
» Disconnect electrical connections to cylinder 4 EUl and a
known good EUI
= Using a multimeter measure resistance between:
= The two terminals on cylinder 4 EUI
= The two terminals on the known good EUI
» Compare the measurements between the two EUls
NOTE: Because EUf resistance varies with temperature, a
comparison is used to compensate for the affects of
temperature. Typical EUI resistance should be 1.0-

1.8 2
Difference between Difference between
measurements 0.2 O measurements
or less greaterthan 0.2 O
= |gnition OFF = Faulty cylinder 4 EUI

» Keep cylinder 4 EUI wires
disconnected from EU
Keep EUI wiring harness connector at
rear of cylinder head disconnected
= Using 2 multimeter, measure
resistance between:
« Both of the cylinder 4 EUI
harness eyelet's

Greater than 20 kQ2 ' Less than 20 k(}
- &
* Faulty ECU connection = Faulty EUI wiring harness §
OR =
= Faulty EUl wiring harness connection gl_»
OR o
« Faulty ECU §
n sl
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Electronic Gontrol Systern Diagnoslics

g2 DTC SPN 655 FMI 5 Cylinder #5 EUI Circuit Open

EUI Harness
Connector

Cylindets 4, 5, and 6§ EUI

L 90 V supply

Cylinder 5 EUl Control

Cylinder 5 EUI

Q

To Cylinders 4 & 6
EUl's

30 Terminal Half 18 Terminal Half
of 48-Way ECU Connector of 48-Way ECU Connector

48-Way ECU Connector

RG10380 -19-23N0OVDD

IMPORTANT: Do not force probes into connector the solenoid in the EUI valve housing on and off
terminals or damage will result. Use which in turn opens .and closes the EUI spill vaive.
JT07328 Connector Adapter Test Kit Power is supplied to the EUls for eylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EUls for cylinders 4,
connectors. This will ensure that 5, and 6 by a different common wire. The ECU
terminal damage does not occur. energizes and deenergizes the solenoids of
individual EUls by closing and opening the individual

EUI {Electronic Unit Injector) EU1 ground circuits.

e The fuel in 10.56 L and 12.5 L engines is delivered by DTC SPN 655 FMI 5 will set if:
6 (one for each cylindar) electronic unit injectors
(EUIs}. The EUls are mounted in they cylinder head, » The ECU detects an open in the Cylinder #5 EUI
under the valve cover, so that they spray directly circuit.
into the center of the cylinder bore. Each EULl is an
injection pump and injector combined, operating at If DTC SPN 655 FMI 5 sets, the following will
much higher prassures than standard in-line or occur:
rotary injection pumps. The ECU controls the start of
injection and the amount of fuel injected by turning ¢ Cylinder #5 EUI will not fire.
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Electronic Control System Diagnostics

DTC SPN 655 FMI 5 Cylinder #5 EUI Circuit Open - Continued

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 48-way ECU
connector and the EUI harmmess connector (focated at the back of the cylinder head) looking for dirty,
damaged, or poorly positioned terminals.

those DTCs first

» If DTCs SPN 611 FMI 3, SPN 611 FMI 4,
or SPN 627 FMI 1 are active, repair

= |gnition ON, engine OFF

DTCs
= |gnition ON, engine running
= Maonitor DTCs

= Make note of any DTCs, then clear all

SPN 655 FMI 5
reoccurs

SPN 655 FMI &
doesn't reoccur

Ignition OFF

cylinder head

CAUTION: Possible strong electric shock
hazard if engine is cranking or running
Disconnect EUI wiring harness connector at rear of

Disconnect 18-terminal half of 48-way ECU connector
Using a multimeter, measure resistance between:
= Terminal B in the harness end of the ELI wiring
harness connector and terminal B2 in the harness
end of the ECU c¢onnector
* Terminal F in the harness end of the EUI wiring
harness connector and terminal D2 in the harness
end of the ECU connector

Problem is intermittent. If no other
codes are present, see
INTERMITTENT FAULT
DIAGNOSTICS, earlier in this

group.

Both measurements
500 o0rless

Measurement between B to B2
greater than 5 Q

Measurement between F to D2
greater than 5 QO

» Open in wire between
terminal B and B2

= Qpen in wire between
terminal F and D2

Continued on next page
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Electronic Control System Diagnostics

DTC SPN 655 FMI 5 Cylinder #5 EUI Circuit Open - Continued

= Remove rocker arm cover
» Disconnect electrical connections to
cylinder 5 EUl and a known good EUI
= Using @ multimeter measure
resistance between;
» The two terminais on cylinder 5
EUI
» The two terminais on the known
good EUI
Compare the measurements
between the two ElUls
NOTE: Because EUl resistance varies
with femperature, a comparison
is used to compensate for the
affects of temperature. Typically
EUl resistance should be
10-1.8 2

Difference between measurements Difference between measurements
0.2 Qorless greater than 0.2 O

= Ignition OFF = Faulty cylinder 5 EUI
= Cylinder 3 EUl wires disconnected from EUI
= Disconnect EUIl wiring harness connector from rear of
cylinder head
Using a multimeter, measure resistance between:
= One of the cylinder 5 EUI harness eyelet and the
corresponding terminal at the connector on the
rear of the cylinder head (either F or B, the EUl's
are not polarity sensitive)
» The other cylinder 5 EU) harness eyelet and the
other corresponding terminal at the connector on
the rear of the cylinder head

Both measurements Either measurements
20 Qorless greater than 2.0

» Fauity ECU connection = Faulty EUI harness in head
OR

» Faulty EUI wiring harness connection
OR

RG104B7 —19-17NOVOD

* Faulty ECU
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Elactronic Control Systermn Diagnosiics

g DTC SPN 655 FMI 6 Cylinder #5 EUI Circuit Shorted

EUl Harness
Connector

F Cylinders 4,5, and 6 EUI
90V supply

o |

Cylinder 5 EUIl Control

B2} D2

T 1T 1L 1L

Cylinder 5 EUI

A _ 3

To Cylinders 4 & 6

O

e 2o
NEEE

EUl's

FGHJ Ky |(NABC DEFE

IMPORTANT: Do not force probes into connector
terminals or damage will result. Use
JTO7328 Connector Adapter Test Kit
to make measurements in
connectors. This will ensure that
terminal damage does not occur.

EUI {Electronic Unit Injector)

s The fuel in 10.5 L and 12.5 L engines is delivered by
6 {one for each cylinder) electronic unit injectors
{EUls). The EUls are mounted in they cylinder head,
under the valve cover, so that they spray directly
into the center of the cylinder bore. Each EUl is an
injection pump and injector combined, operating at
much higher pressures than standard in-iine or
rotary injection pumps. The ECU controls the start of
injection and the amount of fuel injected by turning

30 Terminai Half
of 48-Way ECU Connector

—-1g-23NQVeg

18 Terminal Half
of 48-Way ECU Connector

AG10330

48-Way ECU Connector

the solenoid in the EU1 valve housing on and off
which in turn opens and closes the EUI spill valve.

» Power is supplied to the EUIls for cylinders 1, 2, and
3 by a common wire, and to the EUls for cylinders 4,
5, and 6 by a diffarent common wire. The ECU
energizes and deenergizes the solenocids of
individual EUls by closing and opening the individual
EUI ground circuits.

DTC SPN 655 FMI 6 will set if:

¢ The ECU detects an open in the Cylinder #5 EUI
circuit.

If DTC SPN 655 FMI 6 sets, the following will
ocecur:

» Cylinder #5 EUI will not fire.

DP5G AG40854 232 —18-30JUNBS—N
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Elecironic Conlrol Systermn Diagnostics

DTC SPN 655 FMI 6 Cylinder #5 EUI Circuit Shorted - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 48-way ECU
connector and the EU harness connectar (located at the rear of the cylinder head) looking for dirty,
damaged, or poorly positioned terminals.

= If DTCs SPN 611 FMi 3, SPN 611 FMI 4,
OR SPN 627 FMi 1 are active, repair
those DTCs first

= Ignition ON, engine OFF

« Make note of any DTCs, then clear all
DTCs

= Ignition ON, engine running

» Manitor active DTCs

SPN 655 Fivii © SPN G655 FMI B
reoccurs doesn't reoccur

= |gnition OFF Problem is intermittent. If no other
CAUTION: Possible strong electric shock codes are present, see
hazard if engine is cranking or running INTERMITTENT FAULT
=. Disconnect 18-terminal haif of 48-way ECU connector DIAGNOSTICS, earlier in this
» Disconnect EUI wiring harness connector at rear of group.
cylinder head
= Using a multimeter, measure resistance between
terminal B in the harness end of the EU| wiring
connector and the following:
= Terminal C in the harness end of the EUI wiring
connector
= Terminal F in the hamess end of the E\ wiring
connector

Both measurements Either measurement
greater than 20 kO less than 20 kO

= Short in ECU wiring harness

Continued on next page
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Electroniic Control System Diagnostics

MH DTC SPN 655 FMI 6 Cylinder #5 EUI Circuit Shorted - Continued

194

* Remove rocker arm cover
» Disconnect electrical connections fo cylinder S EUl and a
known good EUI
» Lsing a multimeter measure resistance between:
* The two terminals on cylinder 3 EUI
* The two terminals on the known good EUI
» Compare the measurements between the two EUls
NOTE: Because EUI resistanice vaties with temperature, a
compatisorn is used to compensate for the affects of
temperature. Typical EUI resistance shouid be 1.0-

1.8 2
Difference between Difference between
measurements 3.2 (3 measurements
or less ‘ greater than 0.2 (2
= |gnition OFF = Fauity cylinder 5 EUI

= Keep cylinder 5 EU| wires
disconnected from EU|
« Keep EUI wiring harness connector at
rear of cylinder head disconnected
= Using a multimeter, measure
resistance between:
= Both of the cylinder 5 EUI
harness eyelet's

Greater than 20 kQ : Less than 20 kQ)
= Faulty ECU connection = Faulty EUl wiring harmess S
OR Rk
» Faulty EUN wiring harness connection %’
OR 2
« Faully ECU g
T

DPEG AGA0RS54 444  —19-1200TH3-11
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Electronic Control System Diagnhostics

DTC SPN 656 FMI 5 Cylinder #6 EUI Circuit Open

EUl Harness
Connector

Cylinders 4,5, and 6
EUI 90 V supply

Cylinder 6 EUI Control

Cylinder 6 EUI

To Cylinders 4 & 5 a ©
EUl's E

I

30 Terminal Half 18 Terminal Half
of 48-Way ECU Connector of 48-Way ECU Connector

48-Way ECU Connector

RG10391 -19-23NOVS9

IMPORTANT: Do not force probes into connector the scolenoid in the EUl valve housing on and off
terminals or damage will resuit. Use which in turn opens and closes the EUI spill vaive.
JT07328 Connector Adapter Test Kit Power is supplied to the EUls for cylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EUls for cylinders 4,
connectors. This will ensure that 5, and 6 by a different common wire. The ECU
terminal damage does not occur. energizes and deenergizes the solencids of
individual EUls by closing and opening the individual
EUI (Electronic Unit Injector) EUI ground circuits.

» The fuel in 10.5 L and 12.5 L engines is delivered by DTC SPN 656 FMI 5 will set if:
6 {cne for each cylinder) electronic unit injectors
(EUIs). The EUls are mounted in they cylinder head, » The ECU detects an open in the Gylinder #6 EUI
under the valve cover, so that they spray directly circuit.
into the center of the cylinder bore. Each EUl is an
injection pump and injector combined, operating at if DTC SPN 656 FMI 5 sets, the following will
much higher pressures than standard in-line or ocecur:
rotary injection pumps. The ECU controls the start of
injection and the amount of fuel injected by turning o Cylinder #6 EUIl will not fire.

DPSG,AGA0B54,233  —19-30.UNDE-11
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Electronic Contro} System Diagnostics

DTC SPN 656 FMI 5 Cylinder #6 EUI Circuit Open - Continued

Note: Before using this diagnostic procedure, perform a prefiminary inspection of the 48-way ECU
connector and the EUI harness connector (located at the back of the cylinder head) looking for dirty,
damaged, or poorly positioned terminals.

= [f DTCs SPN 611 FMI 3, SPN 611 FMI 4,
or SPN 627 FMI 1 are active, repair
those DTCs first

Ignition ON, engine OFF

Make note of any DTCs, then clear all
DTCs

lgnitton ON, engine running

Manitor DTCs

SPN 656 FMI 5 SPN 656 FMI 5
reqccurs doesn't reoccur

ignition OFF Problem is intermittent. If no other
CAUTION: Possible strong electric shock codes are present, see
hazard if engine is cranking or running INTERMITTENT FAULT
Disconnect EU! wiring harness connector at rear of DIAGNOSTICS, earlier in this
cylinder head group,
Disconnect 18-terminal half of 48-way ECU connector
Using a multimeter, measure resistance between:
= Terminal E in the harness end of the EUI wiring
harness cannector and terminal B1 in the harness
end of the ECU connector
= Terminal F in the harness end of the EUI wiring
harness connector and terminal D2 in the harness
end of the ECU connector

Both measurements Measurement between E to B1 Measurement between F to D2
5Qorless greaterthan 5 Q2 greater than 5 2

= Open in wire between « Open in wire between
terminal E and B1 terminal F and D2

Continued on next page
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Electronic Control System Diagriostics

M DTC SPN 656 FMI 5 Cylinder #6 EUl Circuit Open - Continued

« Remove rocker arm cover
= Disconnect electrical connections to
cylinder 6 EUI and a known good EUI
= Using a multimeter measure
resistance between:
= The two terminals on cylinder 6
EUI
= The two terminals on the know
good EUN
= Compare the measurements
between the two EUlis
NOTE: Because EUl resistance varies
with temperature, a comparison
is used to compensate for the
affects of temperature. Typically
EUi resistance should be
1.0-1.8 0

Difference between measurements Difference between measurements
0.2Qoorless greaterthan 0.2 O

= |gnition OFF = Faulty cylinder 6 EUI
» Cylinder 6 EUIl wires disconnected from EUI
= Disconnect EUl wiring harness connector from rear of
cylinder head
» Using a multimeter, measure resistance between:
= One of the cylinder & EUI harness eyelet and the
corresponding terminal at the connector on the
rear of the cylinder head (either F or E, the EUl's
are not polarity sensifive)
= The other cylinder 6 EUI harness eyelet and the
other corresponding terminal at the connector on
the rear of the ¢ylinder head

Both measurements Either measurements
20 or less greater than 2.0 (2

= Faulty ECU connection = Faulty EU!l harness in head
OR

= Faulty EU! wiring harness connection
OR

RG10491 —19-17NOVS9

= Faulty ECU
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Efactronic Contro! Systermn Diagnostics

DTC SPN 656 FMI 6 Cylinder #6 EUI Circuit Shorted

EUl Harness
Connector

Cylinders 4, 5, and 6
EUI 90 V supply

Cylinder 6 EUIl Control

Cylinder 6 EUI

- |
To Cylinders 4 & 5 o
D

EUl's E

— 1

30 Terminal Half 18 Terminal Half
of 48-Way ECU Connector of 48-Way ECU Connector

48-Way ECU Connector

AG10331 —19-23N0OVeR

IMPORTANT: Do not force probes into connector the solenaid in the EUI valve housing on and off
terminals or damage will result. Use which in turn opens and clases the EUl spill valve.
JTO7328 Connector Adapter Test Kit Power is supplied to the EUls for cylinders 1, 2, and
to make measurements in 3 by a common wire, and to the EUls for cylinders 4,
connectors. This will ensure that 5, and 6 by a different common wire, The ECU
terminal damage does not oceur. energizes and deenergizes the solenoids of
individual EUls by closing and opering the individual

EUI {Electronic Unit Injector) EUI ground circuits.

» The fuel in 10.5 L and 12.5 L engines is delivered by DTC SPN 656 FMI 6 will set if:
6 (one for each cylinder) electronic unit injectors
{EUIs). The EUls are mounted in they cylinder head, * The ECU detects an open in the Cylinder #6 EUI
under the valve cover, so that they spray directly circuit.
into the center of the cylinder bore. Each EUI is an
injection pump and injector combined, operating at If DTC SPN 656 FMI 6 sets, the following will
rmuch higher pressures than standard in-line or occur:
rotary injection pumps. The ECU controls the start of
injection and the amount of fuel injected by turning ¢ Cylinder #6 EUI will not fire.
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Electronic Control System Diagnostics

DTC SPN 656 FMI 6 Cylinder #6 EUI Circuit Shorted - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of the 48-way ECU
connector and the EUI harness connector (located at the rear of the cylinder head) looking for dirty,
damaged, or poorly positioned ferminals.

« fDTCs SPN 611 FMI 3, SPN 611 FML 4,
OR 5PN 627 FMI 1 are active, repair
those DTCs first

= Ignition ON, engine OFF

= Make note of any DTCs, then clear all
DTCs

= [gnition ON, engine running

» Monitor active DTCs

SPN 656 FMI 6 SPN 656 FMI 6
reoccurs doesn't reoccur

* Ignition OFF Problem is intermittent. If no other
CAUTION: Possible strong electric shock codes are present, see
hazard if engine is cranking or running INTERMITTENT FAULTY

* Disconnect 18-terminal half of 48-way ECU connector DIAGNOSTICS, earlier in this

» Disconnect EUI wiring harness connector at rear of group.

cylinder head
« Using a multimeter, measure resistance between
terminal E in the harness end of the EUI wiring
connector and the following:
= Terminal C in the harness end of the EUI wiring
connector
= Terminal F in the harness end of the EUY wiring
connector

Both measurements Either measurement
greater than 20 kQ less than 20 k)

» Shortin ECU wiring harness

Continued on next page
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Electronic Controf System Diagnostics

DTC SPN 656 FMI 6 Cylinder #6 EUI Circuit Shorted - Continued

= Remove rocker arm cover
» Disconnect electrical conhections to cylinder 6 EUl and a
known good EUI
s Using a muitimeter measure resistance between:
= The two terminals on cylinder 6 EUI
* The two terminals on the known good EUI
= Compare the measurements between the two EUls
NOTE: Because EUf resistance varies with temperature, a
comparison is used to compensate for the affects of
temperature. Typical EUI resistance should be 1.0-
18 0

Difference between Difference between
measurements 0.2 O measurements
or less greater than 0.2 Q2

= ignition OFF » Faulty cylinder 6 EUI
« Keep cylinder 6 EU! wires
disconnected fram EUI
= Keep EUIl wiring harness connector at
rear of cylinder head disconnected
» Using a multimeter, measure
resistance between:
= Both of the cylinder € EUI
harness eyelet's

Greater than 20 k) Less than 20 k(2

= Faulty ECU connection . ' * Faulty EU! wiring harness
OR

= Faulty EUI wiring harness connection
OR

—18-17NQVa9

= Faulty ECU

RG10483
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Efectronic Control Systemn Diagnostics

DTC SPN 970 FMI 2 Auxiliary Engine Shutdown Switch Signal Invalid

Application Engine Shutdown Input
Controller

30 Terminal Half 30 Terminal Half
of 80-Way ECU Connector of 60-Way ECU Connector

60-Way ECU Connector

RG10663 -19-13DECI8

NQOTE: Wiring diagram shows Tractor engine » The ECU reads an input voltage from the
applications only. application’s controller to be less than 0.5 volis or
greater than 2.5 volts.
IMPORTANT: Do not farce probes into ¢onnector
terminals or damage will result. Use If DTC SPN 970 FMI 2 sets, the following will
JT07328 Connector Adapter Test Kit ocecur:
to make measurements in
connectors. This will ensure that s The ECU wili shut the engine down,
terminal damage does not occur.

DTC SPN 970 FMI 2 will set if:

DP5G,AGA0AS4 317 ~19-26AUGES-1/1
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Electranic Controf System Diagnostics

DTC SPN 970 FMI 2 Auxiliary Engine Shutdown Switch Signal Invalid - Continued

Note: Before using this diagnostic procedure, perform a preliminary inspection of 60-way ECL/
connector jooking for dirty, damaged, or poorly positioned terminals.

= |gnition ON, engine OFF

= Make note of any DTCs, then clear all
DTCs

* Ignition ON, engine running

= Monitor DTCs

DTC reoccurs DTC doesn'i reoccur

= Auxiliary shutdown signal Problem is intermittent. If no other

originates from another codes are present, see
controller, check that . INTERMITTENT FAULT

controller for related DTCs DIAGNOSTICS, earlier in this
group.

Controller reports ho Controller has related
refated DTCs DTCs

» Ignition OFF = Refer to diagnostic procedures
= Disconnect 60-way ECU connector for controlier
= |gnition ON » Repair cause of DTC and retest
= Using a multimeter, measure voltage
between;
= Terminal P3 in the harness end of
the 60-way ECU connector and a
good chassis ground

Less than 0.5V or Between 0.5 V
greater than 2.5v and 2.5V

Wrong ECU for the vehicle
OR

Faulty ECU connector
OR

Continued on next page

Faulty ECU

CR
Fauity auxiliary shutdown signal
source controller
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Electronic Control System Diagnostics

§d DTC SPN 970 FMI 2 Auxiliary Engine Shutdown Switch Signal Invalid - Continued
206

* Ignition OFF
= 60-way ECU connector still
disconnected
s Obtain wiring information for this
application and determine the source
of the auxiliary shutdown signal
= Disconnect the connector that
outputs the shutdown signal
= Using a multimeter, measure the
resistance between:
= Terminal P3 of the 60-way ECU
connector and the ofiginating
shutdown signal terminal

5Q or less Greater than 5
 Jgnition OFF « Open in auxiliary shutdown signal
» 80-way ECU connector and the circuit

originating connector sl
disconnected

= Using a muitimeter measure
resistance between terminal P3 in the
harness end of the 60-way ECU
connector and:
» All other terminals in that
connectar
v A good chassis ground

All measurements Any measurement
greater than 2 k2 less than 2 kQ2

Faulty signal source contraller wiring » Short in auxiliary shutdown signal
OR circuit

Faulty auxiliary shutdown controller
connector

OR
Faulty auxiliary shutdown signal
source controlier

RG1054D -19-14DECS3
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Electronic Controf System Diagnostlics

g5 DTC SPN 970 FMI 31 Auxiliary Engine Shutdown Switch Active
208

Sensor Ground

External —— —

shut-down \{ q
Switch

E z
z = i
30 Terminal Half 30 Terminal Half i
of 60-Way ECU Connector of 60-Way ECU Connector 2
60-Way ECU Connector 2
NOTE: Wiring diagram shows OEM engine DTC SPN 970 FMI 31 will set if:
applications. For wiring information non-OEM
engines, refer to machine manual. * The ECU does not read an input voltage.
Auxiliary Engine Shutdown Switch if DTC SPN 970 FMI 31 sets, the following will
occur:

* On OEM applications, the engine shutdown switch is
a normally open switch. When the property being ¢ The ECU will shut the engine down.
measured exceeds a certain value, the switch will
close. When the switch is closed, the voltage is
grounded, which will cause the ECU to shutdown the
engine.

DPSG,RG4ADB54,318 —19-26AUGAS-1/1
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Electronic Control System Diagnostics

DTC SPN 971 FMI 31 External Fuel Derate Switch Active

External ——

Derate
Switch \{—J - Sensor Ground

—19-23NQvog

30 Terminal Half 30 Terminal Half
of §0-Way ECU Connectar of 60-Way ECU Connector

60-Way ECU Connector

RG 10654

IMPORTANT: Do not force probes into connector grounded, which will cause the ECU to derate the
terminals or damage will result. Use engine.
JT07328 Connector Adapter Test Kit
o make measurements in DTC SPN 971 Fill 31 wili set if:
connectors. This will ensure that
terminal damage does not occur. » The ECU does not read an input voltage.

External Fuel Derate Switch if DTC SPN 971 FMI 31 sets, the following will
occur:

On OEM applications, the external derate switch is a

normally open switch. When the property being » The ECU will derate the engine. The amount of

measured exceeds a certain value, the switch will derate is dependent on the application.

close. When the switch is closed, the voltage is

DPSG, RG40854,319  —19-26AUGIR-1/1
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Electronic Control System Diagnostics

DTC SPN 1109 FMI 31 Engine Shutdown Warning

Engine Shutdown Warning: e The ECU detects water in fuel above a quantity for
an extended period of time by the ECU (DTC SPN

This code informs the operator that the ECU will shut 97 FMI 0 will also be present).

the engine down because it has detectéd a condition The ECU detects a fuel pressure below the

such as low fuel pressure, water in fuel, low oil shutdown value set point in the ECU (DTC SFN 94

pressure, high engine coolant temperature, ECU error FMI 1 will also be present).

or low coclant level. If the ECU is programmed with The ECU detects a loss of coolant that is above the

engine protection with shutdown, the ECU has shut the shutdown set point in the ECU (DTC SPN 111 FMI 1

engine down within 30 seconds. Prior to shutdown, the will alsc be present).

engine will be derated. The ECU detects an ECU error (DTC SPN 629 12

or 13 will also be present).
DTC SPN 1109 FMI 31 will set if:
If DTC SPN 1109 FMI1 31 sets, the following will
» The ECU senses a coolant temperature of 115 °C occur:

(239 °F) (DTC SPN 110 FMI 1 will also be present).
+ |f the ECU has engine protection with shutdown, it

NOTE: Temperature value shown applies fo OEM will derate the engine for 30 seconds and will shut
engine applications. Other applications may the engine down.
have the same or a simjlar temperature value.
Refer to the machine manual for high coolant Iif DTC 1110 FMI 31 sets:

femperature value.
¢ Check for other stored or active trouble codes that

+ The ECU senses an oil pressure below the indicate the reason for why the ECU is shutting the
shutdown value set point in the ECU (DTC SPN 100 engine down.
FMI 1 will also be present).
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Electronic Control System Diagnostics

DTC SPN 1110 FMI 31 Engine Shutdown

Engine Shutdown:

This code informs the operator that the ECU shut the
engine down because it has detected a condition such as
low fuel pressure, water in fuel, low oil pressure, high
engine coolant temperature, ECU error or low coolant
level. If the ECU is programmed with engine protection
with shutdown, the ECU has shut the engine down.

DTC SPN 1110 FMI 31 will set if:

s The ECU senses a coclant temperature of 115 °C (239
°F) (DTC SPN 110 FMI 1 will alse be present).

NOTE: Temperature value shown applies to OEM engine
applications. Other applications may have the
same or a similar ternperature value. Refer to the
machine manual for high coolant lemperature
value.

The ECU senses an oil pressure below the shutdown
value set point in the ECU (DTC SPN 100 FMI 1 will
also be present}.

The ECU detects water in fuel above a quantity for an
extended period of time by the ECU (DTC 97 FMI 0 will
also be present).

The ECU detects a fuel pressure below the shutdown
value set point in the ECU (DTC SPN 84 FMI 1 will also
be present).

The ECU detects a loss of coolant that is above the
shutdown set point in the ECU (DTC SPN 111 FMI 1
will also be present).

The ECU detects an ECU error (DTC SPN 629 12 or 13
will also be present).

if DTC SPN 1110 FMI 31 sets, the foliowing will oceur:
s The ECU will have shut the engine down.

If DTC 1110 FMI 31 sets:

» Check for other stored or active trouble codes that

indicate the reason for the ECU shutting the engine
dowrt.
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Electronic Control System Diagnostics

DTC SPN 1569 FMI 31 Fuel Derate

Fuel Derate have the same or a similar temperafure value.
Refer to the machine manual for high coolant

The fuel derate trouble code is information to the temperature vaiue.

operator that the ECU has detected a condition such

as low fuel pressure, high fuel pressure, water in fuel, The ECU detects water in fuel above a gquantity

low oil pressure, high manifold air temperature, high air known by the ECU.

filter restriction, high engine coolant temperature, or The ECU detects a fusl pressure below the warning

low coolant level, and is derating the engine by limiting value set point in the ECU (DTC SPN 94 FMI| 1 or

the maximum amount of fuel available ta the engine. 18 will also be present}.
The ECU detects a fue! pressure above the warning

DTC SPN 1569 FMI 31 will set if: value set point in the ECU (DTC SPN 94 FMI 16 will

also be present). -

» The ECU senses a coolant temperature of 105 °C The ECU detects a loss of coglant that is above the
{221 °F) (DTC SPN 110 FMI 1 or 16 will aiso be shutdown set point in the ECU (DTC SPN 111 FMI 1
present). will also be present).

The ECU detects a restriction in the air filter that is

NOTE: Temperature value shown applies fo OEM above the warning set point set in the ECU (DTC

engine applications. Other applications may SPN 107 FMI 31 will also be present).

have the same or a simifar temperature value. The ECU detects an ECU error (DTC SPN 629 12 -

Refer fo the machine manual for high coolant or 13 will also be present).

lemperature value. :
if DTC SPN 1569 FMI 31 sets, the following will

» The ECU senses an oil pressure below the warning occur:
value set point in the ECU (DTC SPN 100 FMI 1 or )

18 will also be present). = The ECU will limit the amount of fuel available to the

» The ECU senses a manifold air temperature above engine in an attempt to protect the engine,

90 °C (194 °F) (DTC SPN 105 FMI 16 will also be
present). If DTC 1569 FMI 31 sets:

NOTE: Temperalure value shown applies to OEM + Check for other stored or active trouble codes that
engine applications. Other applications may indicate the reason for the fuel derate.
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Group 198
Specifications

Group 105
Engine Diagnostics and Testing Procedures
Specifications

ITEM

Qil Pressure:

Minimum No Load at Idle . .
Maximum Full Load at Rated Speed

Thermaostats (2 Used):

Initiah Opening (RENGE) ... e e e e s e e s

Full Open (Nominal) ......cccooooireeceericeeeenens

Fuel Supply Pressure on a Dual Rail Fue! System
MNormal (idle) .
Cranking (Mlnlmum 200 rpm)

Fuel Supply Pressure on a Single Rail Fuel System
Normal (Idle) .

Cranking (Mmlmum 200 rpm)

Rated Speed ..

Fuel System O-ring-Face-Seal Fumngs on Dual Rail Fuel Sytem
Final Filter-to-Fuel Manifold .

Transter Pump-to-Final F|iter ettt et eene et T ee ALt e e ere s et ea s e s naentesenesennn

SPECIFICATION

100 kPa (1.0 bar) (15 psi)
450 kPa (4.5 bar) (65 psi)

80-B4°C {175-182°F)
94°C (202°F)

410-480 kPa (4.1-4.8 bar) (6070 psi)
70~170 kPa (0.7-1.7 bar) {10-25 ps)

410-555 kPa (4.1—5.5 bar) (60—80 psi)
135—175 kPa (1.35—1.75 bar) (20—25 psi)
480—620 kPa (4.8—6.2 bar} (70—90 psi}

24 Nsm (18 Ib-ft)
24 Nem (18 Ib-ft)
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Specifications

£ Intake Manifold Pressure (Turbocharger
d Boost) Specifications

‘

Engine Model Fuel System QOption Power Rating @ Rated Rated Pressure Specification
Codes Speed Without Fan kW Speed
(hp) (rpm)
OEM INDUSTRIAL APPLICATIONS
B105AF 1601, 1603 224 (300) 2100 134—154kPa (1.3—1.5bar) (19—22 psi)
6106HF 1610, 1620 242 (325) 2100 128—148 kPa (1.3—1.5 bar) (19-21 psi)
6125AF 1601, 1611 261 {350) 2100 144—166 kPa (1.4—1.7 bar) {21-24 psi)
1602, 1612 280 (375) 2100 159—183 kPa {1.6—1.8 bar} 23—27 psi)
1603, 1613 298 (399) 2100 173—199 kPa [1.7--2.0 bar) 25—29 psi)
1610, 1620 242 (325) 2100 134—154 kPa (1.3—1.5 bar) (19—22 psi)
6125HF 1601, 1611 317 (425) 2100 148—170 kPa (1.5—1.7 bar) (21-—25 psi)
1602, 1612 336 (450) 2100 162—186 kPa (1.6—1.9 bar) (23—27 psi)
1603, 1613 354 (474) 2100 172—198 kPz (1.7—2.0 bar) (25—29 psi)
1604, 1614 373 (500) 2100 182—210 kPa (1.8—2.1 bar) (26—30 psi)

OEM GENERATOR SET (STANDBY} APPLICATIONS

B125AF 1604, 1614 288 (386) 1800 182—210 kPa (1.8—2.1 bar} (26—30 psi)
1605, 1615 311 (a17) 1800 201231 kPa (2.0—2.3 bar} (29—33 psi)
16086, 1616 339 (454) 1800 223257 kPa (2.2—2.6 bar) (32—37 psi)
1607, 1617 247 (331) 1500 136—156 kPa (1.4—1.6 bar) (20—23 psi)
1608, 1618 282 (351) 1500 150—172 kPa {1.5—1.7 bar) (22—25 pei)
1609, 1619 289 (387) 1500 171—197 kPa {1.7—2.0 bar) (256—29 psi)

6125HF 1605, 1615 423 (567) 1800 250—288 kPa (2.5—2.9 bar) (36—42 psi)
16086, 1616 367 (492) 1800 210242 kPa (2.1—2.4 bar) (30—35 psi)
1607, 1617 313 (419) 1500 184—212 kPa (1.8—2.1 bar) (27—31 psi)
1608, 1618 362 (485) 1500 215—247 kPa (2.1—2.5 bar) (31—36 psi)

OEM - MARINE APPLICATIONS
6125AFM 1618F 240 (330) 2100 157—194 kPa (1.5—2.0 bar) (22—28)

Engine Model Deere Modal Rated Speed (rpm) Pressure Specification

JOHN DEERE VEHRICLE APPLICATIONS

6125ADWO01 T44H/MH (4-Wheel Drive Loader} 2000 93_——107 kPa (0.9—1.1 bar) (14—16
5125ADW70 Hitachi L¥X230-3 (4-WD Loader) 2000 g'(s;)—1 07 kPa (0.9—1.1 bar} (14—186
E105HRWD1 8200 {4-Whas! Drive Traclor) 210D :;2——142 kPa (1.2—1.5 bar) (18—21
6125HRWO1 9300 (4-Wheel Drive Tractor) 2100 ???3—-130 kPa (1.1—1.3 bar} (16—19
6125HRWO02 9400 (4-Whael Drive Tractor) 2100 ?:2—1 66 kPa (1.4—1.7 bar} (21—24
6125HRWO3 9300 (LTV) ) 2100 E?gq 30 kPa (1.1—1.3 bar) (16—19
6125HRW04 9400 (LTV) 2100 "I)jz»—166 kPa {1.4—1.7 bar) (21—24
6125HZ001 6850 {Forage Harvester) 2100 ?23—172 kPa (1.5—1.7 bar) (22-25
6125HZ002 6750 (Forage Harvester) 2100 522—4 32 kPa {1.1—1.3 bar) (17—18
6125AT801 CH2500 Sugar Cane Harvaster 2100 ‘1]2;;3—167 kPa (1.4—1.7 bar) (20—24

psi
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Specifications

gl Group 115
¥ Electronic Control System Diagnostics Specifications

Refer to illustrations on following pages for electronic A wiring diagram is provided later in this Group.
control system component locations.
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Specifications

It} Torque Curve Selection

John Deere Applications

NOTE: 6750/6850 Seif-Propelled Forage Harvester
applications only use torque curve #0.

Torque Curve Selection for 9200, 9300, 9400 Whee! Tractors

Torgue
Curve

PST

12 Speed
MST

24 Speed MST

0

When none of
the below
conditions are
met

When none
of the below
conditions
are met

When none of the
below conditions are
met

Torque Curve Selection for 744H/MH Loaders

Tarque Curve

Conditions for Torque Curve

0

Not a proper torque curve. Used when CAN

is used.

1

744H when in Gears 2-4

744HMH when in Gear 1

744MH when in Gears 2-4

OEM and Marine Applications

Torque Curve Selection for Marine Applications

When in gear
3F

When in gear
arF

When in gears A3H
or B1L

Torque Curve

Rated Speed

Jumper wire on Program
Performance Connector:

3-pt. hitch
lowered
OR
Vehicle speed
less than 0.5
mph and PTO
engaged

3-pl. hitch
lowered
OR
Vehicle
speed less
than 0.5 mph
and PTO
engaged

3-pt. hitch lowered
OR
Vehicle speed fess
than 0.5 mph and
PTO engaged
OR
When in gears A1L,
A1H, A2L, AZH,
A3L, ARL, or ARH

When in gears
1F, 2F, 1R

Not Used

Not Used

Torgue Curve Selection for 8300/9400 Track Tractors (LTVs)

Torque Curve

Conditions for Torque Curve

0

When torque curve 1 a&nhd 2 conditions are not
met

When in gears A3H or B1L

When 3-pt. hitch lowered and PTO engaged
OR

When in gears A1H, A2L, A2H, A3L, ARL, or
ARH

Not Used

When torque curve 1 and 2 conditions not met
AND steering buost is activated

1 When in gears A3H or B1L and steering boost

activated.

When in gears A1L, ATH, A2L, A2H, A3L,
ARL, or ARH AND steering boost activated

Not used

2100 rpm

No jumper wires installed

2000 rpm

Jumper wire installed
betwesen terminals C and
H only

1900 rpm

Jumper wire installed
between terminals B and
J only

1800 rpm

Jumper wire installed
between ferminals A and
K.

CTM188 (15FERB00)

198-6

Continued an next page
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Specifications

Torque Curve Selection for OEM Applications

Torgque Curve Engine Speed Jumper wire on
Program Performance
Connector:

intermittent No jumper wires
installed

~UN-0BJANCGD

Intermittent with minimum | No jumper wires
power bulge {Torque installed

curve 1 times out and E' E

torque curve 2 is

selected) Performance Program
Intermitient derated Jumper wire installed Connactor

hetween terminais B
and J only

RG 10652

Continuous Jumper wire installed
between terminals A
and K

Continuous with Jurnper wire installed
minimum power bulge | between terminals A
(Torque curve 4 times and K

out and torque curve 5 is
selected)

Continuous derated Jumper wire installed
between terminals B
and J only
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Specifications

LY Governor Droop Mode Selection
V8

NOTE: Desired Speed Governor and Max. Speed Max. Speed Governor Selection far 744HMH and LX 230
Governor are parameters that are listed in the Loaders
DST,. A number is located next to each of Mode Selected Conditions:
these parameters. Use the following tables to 9 Normal droop
detarmine if the correct governior has been
selected with respect to the conditions of the Desired Speed Gavernor Selection for 6750 and 6850
application. Self-Propelled Forage Harvasters
Mode Selected Conditions:
John Deere Applications _ 0 Droop for low speeds {mode 0
is selected until 1650 rpm when
Desired Speed Governor Selection for 9200, 9300, 9400 Wheel speed increases and below
Tractors and 9300 and 9400 LTVs 1450 ppm when speed is
Mode Selected Conditions: decreases)
1 Droop for high speeds (mode 1
Normal dn
0 or oop selected at 1650 rpm when
1 Field cruise with isochronous speed increases and 1450 rpm
governor whan speed decreasas)
4 Field cruise with crank error
Max. Speed Governor Selection for 8750 and 6350
Max. Speed Governor Selection 9200, 5300, 8400 Whee! Self-Propelled Forage Harvesters
Tractors and 8300 and 9400 LTVs ) Mode Selected Conditions:
Mode Selected Conditions: 9 Normal droop
9 Normal droop (at 2240 rpm, becomes
isochronous)
10 PTO or hitch down operation.

Desired Speed Governor Selection for 744H/MH and LX 230

Loaders
Mode Selecied Conditions:
0 Normal droop
Continued on next page DPSG,AG40B54,481  —19-10DECY9~142
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Specifications

]J

OEM and Marine Applications

NOTE: In order for the isochronous governor to be
selected, terminals E and F on the performance
pragram connector must be connected by a
jumper wire.

Desired Speed Governor Selection for OEM Applications

M B & (= [>]
(@ (@] F [ =
]

AG10634 —UN-DSJANOQ

Mode Selected Conditions: \\ /)

0 Normmal droop Performance Program
2 Isochronous all speed Connector

5 Cruise control

Max. Speed Governar Selection for OEM Applications
Mode Selected Conditions:
g Drooped high speed govemor

10 Isochronous governor at high idle

Desired Speed Governor Selection for Marine Applications
Mode Selected Conditions:
0 Torque curve 0 droop

Torque curve 1 droop

Torque curve 2 droop

Torque curve 3 droop

Torque curve Q with isochronous
governor

Torque curve 1 with isochronous
governor

Torgque curve 2 with isochronous
goveror

Torque curve 3 with isochronous
governor

Torque curve 0 with isochronous
govemor with crank emor

Torque curve 1 with isochronous
governor with crank error

Torque curve 2 with isochronous
govemor with crank error

Torque curve 3 with isochronous
governcr with crank error

Max. Speed Governor Selection for Marine Applications
Mode Selected Conditions:

9 Normal droop

DPEG,RGA0S54 481 .—19—1005099—21’2
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Specifications

RG10668 —UN-0BJANDO

6105 and 6125 OEM Application Electronic Control System Wiring Diagram

: [~ 71 Instrument
1 P : Panel
i b | Connector
[N PR
B11 B12 B13.
t  Air Vacuum Extornal
Switch Derate Es;l:g:,lm

Ly

E1

STOP LAMP

012

R
WARNING LAMP [T1

- N

w1

B E @

g

“ohm | 4700 ohm
L]

L}
Throttle Emulator

020
Giz
022

Located Near ECU

c3 || A2 B3
A [ 60 -way €CU Cannector
B O 30 - Way Half of 48 - Way ECU Connector
C I—_—I 18 - Way Half of 48 - Way ECU Connector
@ Aing Torminat (B1) (82) EIEIE
o 2 i n
g 8 Bl 8|2
Twisted Shistded
SAE J1939/111 3-Way s Pair
Deutsch Term h
> A A> S04 904
905 205
Dual/Remote Analog —> B B :‘—
Throttle Connector ¥ c Cu 020 020
B
S X5 g
'] o uy
£ g SAE 93911 3-Way 51813
o Deutsch Conn X'l 8 1

Dlagnostic Connector

SE2

]

|
:c Engine Control Unit (ECU)
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464 Qveride Shutdown Return

020 Can Shiekd

904 Can H
05 Can L

012 IGH +12V OR +24V

412 ACC

422 Startor Relay Solencid

002 BAT

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10

Manitold Air Ofl Preasure Fuel Water  Mamifold
Pressure Sensor Sensor Pressure Fual  Coolamt jn-Fuel AirTemp Eng Crank Loss of Cool
and Dust Cap Clean Side Sensor Temp Temp Sensor  Sensor Sengor Switch

- il

Incroase Increase Increase
Prossure Pressure

| |

A

A

A
H
-]

il ¥ S

[s] [wa] [32] [ws] =]

A1 John Deere Level VI Engine Control Unit!

ETEEE] EFEEED i

o
(2| z|s 353 Blel® :

Instrument

Panel -

Cennector 1 © J
1

i
idie

u:w:l

Full

Tarque Curve Select 2
Torque Curve Salect 1

IS0¢ GOV

Throttle
Fot

PWM Throttle\Cancel Resume

High\Low idle Relurn
+5% Excilatiarn

Max Speed Select
Remata Cruise
Cruige Brake
Set Acceleration
Resume Coast
Overide Shut Down

Cruige On
High\Low {dle

Analog Thottle

~ 1 Instrument
. -_t._ _j-...-, B , :ganel $1
. . I, Connector
RN A
E DO C B A:

SE2 SE2 SE2 SE2 SE2
X15

SE2 Performance Program Connector (PPC)

SE3-Electroni




432 Instrument Pane! PW

SE2 Pperformance Program Connector {PPC)

020 CAN Shield
504 CANH
905 CAN L
012 1GN +12V OR +24V
412 ACC
422 Starter Relay Soleng
002 Battery
B1 B2 B11 B4 B5 B6
Manifold Air O Fue! B? BB
Pressure Pressure Pressure  Fuel Coolant Water-in-Fuel Eng Cam Eng Crank
Sensor and Dust Cap Sensor Sensor  Temp Temp Sensor nsor  Sensor
Increase [ ' Twisted
Pressure Al Raseure Al Bresaurd Pair Twisted
C l Pair
c B B t- ' t‘%\
A Al Al 4
i A 'B ﬁ
(4] [t -} ~ o - [3:4 W 2 -]
g g| 2 g ¢ gl ¥ 3 % 3 3|3 F
W] 52 i o w2l
A T e.wayec
A1l John Deere Level Vi B 30- Way Ha
Engine Caontrol Unit (ECU) 16 -wev H
~Way Ha
im[tufealin, ©) (R m CL
W o el @ w 2| @ v g Bd et 0
] I 3| 8] & 8] & ¥ 4 4 1 s;]
N m (2] L ad ™ D m
- -l - ual/Remote
5 _5 é" sl &l & g idle | [:{ \I.; \é X5 Throttle Con
7] w : el o] @ X
Sk 8| & ¢ g5 < cw) ABC
o) w Q ‘g b I : g Full J¢ Y
2 & s 210 Throttle
3 + 21 =5 Fl K| F :% Pot
S1 Analog Throttie
- J 510 ohm | 4700 chm
W W v ¥ VY ¥ v x h
KJHGF E D ¢ B A |XB Analog Throttle Emulator
SE2

-

SE4-Electronic Enging
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Specifications

A—6t-way ECU Connector
connector

connector
Al1—lJohn Deere Level 6

B1—Manifold Air Pressure
Sensor

B—30-way half of 48-way ECU

C—18-way half of 48-way ECU

Engine Control Unit {(ECU)

B2—O0il Pressure Sensor
B3—Fuel Pressure Sensor
B4—Fuel Temperature Sensor
B5—Engine Coolant
Temperature Sensor
B6—Water in Fuel Sensor
B7—Manifold Air Temperature
Sensor
88—Engine Cam Sensor

B9—Engine Crank Sensor

B10—Loss of Coolant Switch

B11—Air Vacuum Switch

B12—External Derate Switch

B13—External Shutdown
Switch

E1—Stop Lamp

E2—Warning Lamp

$1—Analog Throttle {A)

W1—Electronic Unit Injectors
®)

X5—Analog Throttle (B)

Xi5—Program Performance
Connector

X18—CAN Terminator

X20—Diagnostic Connector

X21—Cruise Control
Connector

DPSG.RG40864,478 -19-10DECGI-2/2
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Specifications

6105 and 6125 Marine Electronic Control System Wiring Diagram

RG10696 —~UN-10JANGO
/R

Engine
9 Conductor

Shielded Jachsted
Cable Assembly

o
3
-t
&

gl g 9 %

o
4 g

¥ 2 ¥
e ——y— ——s
(ool ][0 ][o2 [e2] [0 ][] ®e
f of 48 - Way ECU Connactor

1 of 48 - Way ECU Connector
Ring Terminal B_Z |
- o
r]
[=]

SAE J1939M11 3-Way Twlsteg asi:ualded
Deu!sch Termina| ./_

ﬁr'_—"“ “*J““goi
8| | 84—
X2 El |i_

SAE J1939/11 3-Way
Deutsch Conneclor

Located Near ECU

Static Gnd

TSI

JHGFEDCBA

Diagnostic Connector X4

b Control Unit (ECU)

A—~60-way ECU Connector B1-—Manifold Air Pressure B7—Engine Cam Sensor X2—CAN Terminator
B—30-way half of 48-way ECU Sensor B8—Engine Crank Sensor X4—Diagnostic Connector
connector B2—0il Pressure Sensor B10—Fuel Vacuum Switch X5—Analog Throttie (B)
C—18-way half of 48-way ECU  B4—Fuel Temperature Sensor B11—Fuel Pressure Sensar X6—Performance Program

cannector B5—Engine Coolant Sensor S1—Analog Throttle (A) Connector
A1—John Deere Level 6 B6—Water in Fuel Sensor W1 —Electronic Unit Injectors
Contro) Unit (ECU) {8)
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Specificalions
] 6105 and 6125 OEM Application Instrument Panel/Engine Start Components Electrical
M Wiring Diagram
464 QVERRIDE SHUTDOWN RETURN
020 CAN SHIELD
' 904 CANH
! 905 CANL
; X1 . 012 1GN +12V OR +24v
412 ACC
422 STARTER RELAY SOLENQID
. 002 BAT
2 S | e EEEE ss 3§ I'py |
| éhiﬁl_l_o$THRoTTLE |
acc. OFF I MULATOR |
fol= OVERRIDE
. m RUN GFFQ SHUTDOWN | |
X2 CRun | START A | |
T
{ |. 5T E : :
I T TC
R1 Fi1 ! ! | 53 |2 | |
a7 . gBAT | liin | |
; OHM A3oaB 1 | BUME | |
o 2 o EMNABLE
: 2 g = B : : | ‘g OFF | Fr————— | : |
- BUMP
L ;IIACC | L OFE Ensme || S4 I :
N out K1 | | [ HIGHIDLE | | harcagl |
i H:j . ‘ | | a JLOWIDLE |
= SHE g | C | el | |
, o o) & 2 & [ | | |
g | © |
O On | | |
‘ G1 M1 | W |
| N I
! . 1 Vs g |°’ | : | |
- E3 Le 2l 1 ie] |
' B | TV
' q2v o9 2 2
: - OR 24V) 10 i o o & o 2
! B 8 ECU 5 % —— £
SINGLE 10 Z
FOINT 0 TO TO 10 TO £cu =
\ X3 crouns - ECU ECU EGU £cu ECU él
: = g
\ SE-1 ENGINE START COMPONENTS - SE-2 INSTRUMENT FANEL (CONTINUED NEXT PAGE) g
. =4
Bi—Anaiog Throttle or N2—Voltage Regulator (for R1—Resistor X1—Vehicle Harness
Emulator 24V Qperation) S1—Ignition Key Switch Connector
E1—Back Light Regulator P1—Optional Gauge §2—Speed Select Switch X2—Alternator Harness
{24V) or Plug (12V) P2—Optional Gauge (Momentary) Connactor
F1—Fuse (30 Amp) P3—Dil Pressure Gauge $3—Bump Enable Switch X3—Single Point Ground
. F2—Fuse (5 amp) P4—Coolant Temperature (Momentary) X4—CAN Terminator
Gi1—Alternatar Gauge S4—High-Low Speed Switch X5—Analog Throttle
d K1—Starter Aelay P5—Tachometer Display §5—Override Shutdown Conneactor
' M1—Starter Motor P6—Hourmetar/Diagnostic Switch (Momentary)
N1—Transient Voitage Meter 7 S6—Dimmer Control or
Protector ) Jumper Plug
!
1
Continued on next page DPSG,AG40854,478  -19-10DECH8-1/1
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Specifications

6105 and 6125 OEM Application Instrument Panel/Engine Start Components Electrical
Wiring Diagram - Continued

464 OVERRIDE SHUTDOWN RETURM
020 CAN SHIELD

904 CANH

905 CAM L

012 IGN +12V DR +24V,

212 ACC

422 STARTER RELAY SOLENOID

002 BAT

r 2
P& : N2 {E1

= Q
RENE

)
—
-
W

@
™
M
-4
b=
m

\ 929

a)
050},
FITLN
411,

s

a50
442
o 925

Ed

BAGCKLIGHTING
+12¥ OR +24V
+12V OR +24Y
BACKLIGHTING

+12V OR +24Y
BACKLIGHTING
+12V (3R 424y
BACKLIGHTING

PAiR

+12V OR +24V
BACKLIGHTING
+12V OR +24V
BACKLIGHTING

~t
THISTED & | pall
SHIELDED =] I A B C l

12V |

|

,
|
FEE

{

050 SPG .

—19-1BMAYDBS

SE-2 INSTRUMENT PANEL {CONTINUED)

RG 10040

B1—Anagiog Throttle or
Emulator
E1—Back Light Regulator
(24V) or Plug (12V)
F1—Fuse (30 Amp)
F2—Fuse (5 amp)
G1—Alternator
1—Starter Relay
M1—Starter Motor
N1—Transient Voltage
Protector

N2—Voltage Regulator (for
24V Operation)
P1—0ptional Gauge
P2—Optional Gauge
P3—0il Pressure Gauge
P42-—Coolant Temperature
Gauge
P5—Tachometer Display
P6—Hourmeter/Diagnostic
Meter

R1—Resistor
S1—Ignition Key Switch
$2—Speed Select Switch
(Momentary)
S$3—Bump Enable Switch
(Momentary)
S4—High-Low Speed Switch
S5—0verride Shutdown
Switch (Momentary)
$6—Dimmer Cantrol or
Jumper Plug

d on next page

X1—Vehicle Hamess
Cannectar
X2—ARernator Harness
Connector
X3—Single Point Ground
X4—CAN Terminator
X5—Analog Throttle
Connector

DPSG,RG40854,480 —19-10DECY5-1/1
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Group 199
Special Tools

Group 105 199;
Engine Diagnostics and Testing Procedure T
Tools

NOTE: Order tools according to information given in the
U.S. SERVICEGARD™ Catalog or in the
European Microfiche Too! Calalog (MTC) unless
otherwise noted.

SERVICEGARD is a trademark of Deere & Company. AGAGI4710.1605 —18-30SCPE7—1/8
QilGalley PlugTool. . .. .. ... ........ ... JDG782
g
Used to remove and install oil galley plug. @ %
z
' 7
\ o
2
[ 4]
[+
JDG782

RG.RG34710,1605 —19-30SEPY7-2/6

g
2
A—Fuel Pressure Test Fitting (JT03509) %
B—Fugl Air Detection Line (JT03513-1) -
Fuel Supply System Test Kit . . . ........... JT03513 JT03513
Fuel Pressure Test Fitting is used with JTO5472 Universal
Pressure Test Kit to measure fuel transfer pump pressure.
Fuel Air Detection Line is used to determine if air is
present in fuel system. JT03509 and JT03513-1 are
included in this kit.
Continued on next pane RG,AG34710,1605 —19-305EPB7-38
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g . Special Tools

i 592 Fuel System Cap PlugKit. . . ............. JDG998

Used to protect the fuel system from dirt and debris when
disconnecting fuei system components during fuel transfer
pump pressure check.

|
i

AGBS18 -UN-20MAYSS

JDGI98

RG,RGI71D,. 1605 —18-30SEPI7—4/6

RG5182 -UN-23AUGES

Universal Pressure Test Kit_. _ . ... ... .. .... JT05412

Used for testing engine oil pressure, intake manifold ]‘ wy '“ m L ""
pressure (turbo boost), and fuel transfer pump pressure. : L ‘:_ i )

JT05412

!
i RG,AG34710,1605 —19-30SEPY7-5/6
|
I
I

Depth Checking Tool . . . . . ... .......... JDG1334
: Used to check depth of crankshaﬂ position sensor in §
| timing gear cover. 5
z
| 7
| 8
! @
| @T
E JDG1334
!
|
!
i RG,AG34710,1605 —19-30SEPG7-6/6
i
|
l
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Special Tools

Group 115
Electronic Control System Diagnostic Tools

10.5/12.5 ECU Communication Software Kit. . . . JDIS122

Used with JDIS121 - 10.5/12.5 ECU Communication
Hardware Kit. Together, the kits enable a Windows ("85 or
'98) or NT compatible computer to read information from
the Engine Control Unit (ECU). The computer must be at
least a 486/66 with 8 MB of RAM and an IEEE 1284
compliant parallel port.

Qe ¢
L(_,-"

g e

o

T —

AGB554 —-UN-28NOVS7

JOIS122

AG,AG34710,113 —18-30SEP97-1/8

NOTE: Available from John Deere Distribution Service
Center (DSC). United States and Canadian
Agricultural dealers DO NOT ORDER without
first contacting your Branch or TAM.

mPse

RG,RG34710.117 _-19-30SEP87-2/8

10.5/12.5 ECU Communication Hardware Kit . . . JDIS121
Used with JDIS122 - 10.5/12.5 ECU Communication

Software Kit. Together, the kits enable a Windows ("95 or
'98) or NT compatible computer to read information from

comphant paraiie! por.

the Engine Cantrol Unit (ECU). The computer must be at ;—':\
least a 486/66 with 8 MB of RAM and an |[EEE 1284 y,

AGES53 -UN-26NOVE7

JDIS121

AG,RG34710,111 —18-30SEP97-3/8

NOTE: Available from John Deere Distribution Service
Center (DSG). United States and Canadian
Agricultural dealers DO NOT ORDER without
first contacting your Branch or TAM.

Continued on next page AG,RG34710.111  —19-30SEPA7-4/8
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Special Tools

JTO5791
Test electrical components for voltage, resistance, or

current flow. It is especially good for measuring low
voltage or high resistance circuits.

JT05791

AW11274 -UN-12DECSEB

AG,AG34710,111 _ ~19-30SEPB7-5/8
]

Cam/Crankshaft Timing Lock Pins (2) JDG971

Used to verify cam/crank gear train is correctly timed. Use
with JDG820.

JDGE71

RGBS18_-UN-20MAYDS

RG,RG34710,111  ~15-3GSEP97-6/8

Flywhael Tuming Tool JDG820

Used to rotate flywheel on engine, with 129-tooth fiywheel
ring gear and a 29.9 mm (1.18 in.} |.D. flywheel housing
guide bore diameter, to verify cam/crank gear train is
correctly timed. JDEB1-1 may be used also if JDG820 is
not available. Use with JDG971 Timing Pins.

JDGE20

Continued on nest page

RG7056 -UN-OSDECS7

P
(Y]
-4
o
@
@

RG.AG34710,111  —189-30SEPH7-7/8
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Special Tools

Connector Adapter Test Kit JT07328

Used with JTO5791 Digital Multimeter to make voltage and
resistance measurements in control system wiring harness
connectors. Can also be used to test terminals for proper
fit.

RGBS0I —UN-ZENOVO7

JT07328

RG,AG34710.111 _ -19-J0SEF97-B/B
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Special Tools
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Index
Page Page
A Derate programs
Air filter restriction protection. .. ....... .. 100-42
Air Vacuum Switch. .. ....... ... oL 100-32 High ECT protection . . ................ 100-42
Analog throttle, operation . . ... ........... 100-33 High fuel pressure protection ... ... ..... 100-42 [N
High MAT protection. ................. 100-42
Loss of coolant protection. .. ........... 100-42
Low fuel pressure protection. .. . ........ 100-42
B Lowoilpressure . . ... ... 100-42
_ ) Water in fuel protection. .. . .. .......... 100-42
Bleed!ng d_ual rail fuel system. ............ 105-54 Diagnostics
Bleeding single rail fuel system . ........ .. 105-56 Coolant system malfunctions
Cootant in oil or gilincoolant ... ...... 105-24
Engine coolant temperature above
c 3] 107 105-24
Engine coolant temperature below
Camshaft-to-crankshaft timing check .. ... .. 105-57 normal .............. IR 105-24
Check DST Communication Malfunctions

Camshaft-to-crankshaft timing. . ... ... ... 105-57 ECU does nat communicate with DST. . . 105-38

Crankshaft Position Sensor Depth . ... . .. 105-58 Fuel system, low pressure dual rail

Engine crankcase pressure (blow-by) . . . .. 105-42 Excessive fuel consumption. .......... 105-30

Engineoil pressure. ... ............... 105-41 Fuelinoil ........................ 105-30

Exhaust airleaks .................... 105-52 Supply system check. . .............. 105-26

Exhaust restrictions. . .. ............... 105-50 Fuel system, low pressure single rail

Fuel supply pressure Excessive fuel consumption. ... ....... 105-37

Dual Rail . ... 105-53 Fuslineil .................coens 105-37
Singlerail ... ... 105-55 Supply system check.l ............... 105-32

Head gasket failures. . . ............... 105-47 General engine malfunctions

Intake manifold pressure (Turbo Boost) ... 105-49 Abnormal engine noise . ............. 105-16

Intake restrictions . ................... 105-50 Engine cranks/won't start. ............. 105-2

Turbocharger oil seal leak. . ............ 105-43 Engine does not develop full power. . .. .. 105-8
Circuit malfunctions Engine emits excessive black or gray exhaust

Troubleshooting . ..................... 115-7 smoke ......... EEREE R 105-14
Circuit malfunction locations. .............. 115-6 Engine emits excessive white exhaust
Cooling system Sl"nokg ......................... 105-12

Diagnostics Eng!ne idlespoorly ................. 105-16

Cooalant in oil or oil in coolant . . . ... ... 105-24 Eng!ne m.isfireslruns iregularly . ........ 105-5

Engine coolant temperature above Engine will not crank .. .............. 105-16
nofmal « . - o oo 105-24 Lubrication system malfunctions

Engine coolant temperature below Eng!ne o?l pressure high ............. 105-21
MOTMA . . e 105-24 Engine oil pressure low. ............. 105-21

Flow diagram ... ..o, 100-8 Execessive o0il consumption. .. ... ..... 105-19

Operation, theory of ... ............ ..., 100-8 Diagnostic Scan Tool (DST)

Pressure test. . . ... oo 105-45 Compression test instructions . .. ........ 115-16
Crankshaft Position Sensor Depth Check. . . . 105-58 Cylinder cutout test instructions. . ........... 11517
Cylinder compression test instructions . . . . .. 115-16 Cylinder misfire test instructions . ........ 11515
Cylinder cutout test instructions . . ......... 115-17 Data parameter description. ............ 115-12
Cylinder misfire test instructions . . . . . ... .. 115-15 Definition of. ........................ 100-24

ECU does not communicate with DST . ... 105-38
Diagnaostic Trouble Codes (DTCs)
Active vs.inactive .. .. ................ 100-46
D Clearing Stored DTCs. . ............... 115-18
Diagnosing intermittent faults . . ... ...... 115-28
Data parameter description . ............. 115-12 Diagnostic progedure ................. 115-27
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|
Index f
i
Page {Page
2-Digit vs. SPN/FMl codes . .. .......... 115-18 SPNE53FMIB. ......ovveeen .. 115-176
Diagnostic Trouble Codes (DTCs), Listing of SPNBS3IFMIS. ... ... ..., 115-172
LoAEIS. . .\ttt e e e e 115-26 SPNBI1FMIZ. . ................... 115-116
OEM and Marine Applications. . ... ...... 115-20 SPNOAFMIT. . ... ... i 115-64
Self-Propelied Forage Harvesters . . . ... .. 115-24 SPNBITFMI4. .................... 115-120
Tractorsand LTVS ................... 115-22 SPNBAFMIZ. ... ..., 115-66
Digital multimeter, howtouse ............. 115-2 SPN1Z4 FMI 3, ... ... ... ... ...... 115-112
pTC SPNOAFMI4. .. .. ... ............. 115-68
SPNG655FMI6. ... 115-192 SPNB29 FMI12,13. ... ............. 115-126
SPNB55FMIS. ... ................ 115-188 SPN (91,29,28) FMI (3,4, 8,9) ........ 115.29
SPNG52 FMIB. ... .o eeeeen .. 115-168 ’
SPNGB37TFMIZ. ... ............... 115-138 |
SPNB52FMIS. ... 115-164 !
SPNE3EFMIB. ..., 115-130 E i
SPNB37FMI7. ..o o .. 115-140 ;
SPN 656 FMIB. .. .. ovoeeeenenn. .. 115-200 |
SPNG37TFEMIB. . . o oo 115-148 ECT Sensgr. R R 100-29
SPNTIOFMIT6. . oo 115-106 Electrical circuit i
SPN 100 FMI18.. .. ................ . 115-90 Diagnosis . . . . ... 115-4
SPNOGAFMI18. .. .. ..o, 115-72 Troubleshooting . ..................... 115-7
SPN 654 FMI6. . . oo oo 115-184 Electrical circuit malfunctions .. .. .......... 115-4
SPNB56 FMIG. .................... 115-196 Electronic controf system .
SPNO4FMIT6. ... . oo, 115-70 Anglog throltle operation................ 100-33
SPN105 FMI16. . . o e 115-96 CAN throttle ... ... R 100-33
SPN1569 FMI 3. . . . . 115-212 Cruise control operation ... ............ 100-40
SPNTOOFMIT. ..ot 115-84 Determining engine speed and piston :
SPNTIOFMI4. ... .. 115-104 position . ... 100-34
SPNO7OFMI2. .. ..., 115-204 Diagnostic procedures. . . ............... 115-1
SPN 636 FMI2. ... .eeeeeiei. . 115-128 Glossary of terms .................... 100-24
SPNA1IOFMIS. ..., 115-102 Governor modes. .................... 100-45
SPNO7 FMI 3. . . 115-76 Measuring temperature. .. ............. 100-29
SPNOTTFMI 31, . . e 115-200 Monitoring engine parameters. . .. ....... 100-28
SPN110FMIO. .. oo 115-100 Multi-state throttle operation . ... ...... .. 100-33
SPN1109 FMI3T............ 115-210, 115-211 Operation, theory of .................. 100-28
SPNO7O FMIBY. ..., 115-208 Pulse-width-modulated (PWM) throttle |
SPNB36FMIT0. .. ................. 115-134 operation. . ......... ... L 100-33
SPNI100OEMIS. .. o, 115-86 Systemoverview. . ................... 100-26
SPNG7 FMI 16, .« oo 115-80 Electronic Unit Injector (EUI) [
SPNGS1FMIS. . ... ... ., 115-156 Dual Rait !
SPNOZTFMIO. ... .. 115.74 Operation, theory of. .. .............. 100-14
SPN 107 FMIS1. ..o 115-08 Single Rail l
SPNO7FMI4. ... ... ... ... 115-78 Operation, theory of. ... ......... ... 100-20
SPNO7ZFMISBT. ... e 115-82 Engine
SPN1OOFMI4. . ...t 115-88 Applicationchart. . ....................101-1
SPN1S8 FMI17. .. ... iieie 115-110 Operation, theory of ................... |100-1
SPNG54FMIS. .. ..o 115-180 Engine control system :
SPNBEITFMIG. ... . . 115-160 Derate Programs. . .. ......... .. ..., 100-42
SPN1OSFMI 4. ........ ... ... . ..., 115-94 Engine protection . . .................. 100-41
SPN105FMI3. .. ... v 115-92 Engine Control Unit (ECU) |
SPNI1MITFEMIT. ... .o 115-108 Distinguishing betwsen Lucas and John Deere
SPNG27 FMI. .. ... .o ... 115-124 ECU .. ot [ 01-2
SPNB37FMIT10. ................... 115-152 Operation, theoryof ............ ... ... 100-38
SPNI174FMI4. ... ... . . 115-114 Self-diagnosis . .. ........... ... ... 100-46
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Engine crankcase pressure (blow-by)

Engine cranks/won't start
Engine does not deveiop full power
Engine emits excessive black or gray exhaust

Engine emits excessive white exhaust

Engine misfires/runs irregularly
Engine oil pressure check
Engine Protection
Exhaust restrictions check
Exhaust system

Operation

Fuel Pressure Sensor
Fuel system, dual rail
Bleeding
Diagnostics
Excessive fuel consumption
Fuel in oil
Supply system check
Electraonic Unit Injector {EUI)
Operation, theory of
Low pressure
Flow diagram
Operation, theory of
Supply pressure check
Fuel system, single rail
' Bleeding
Diagnostics
Excessive fuel consumption
Fuel in oil
Supply system check
Electronic Unit Injector (EUI)
Operation, theory of
Low pressure
Flow diagram
Operation, theory of
Supply pressure check
Fuel Temp Sensor

Glossary of terms
Electronic control system
Governor modes
Theory of operation

Governor mode selection
Application specifications

Head gasket failures

Intake manifold pressure {Turbo Boost)
Measure

Intake restrictions check

Intermittent fault, diagnosing

Listing of DTCs
Loaders
OQEM and Marine Applications
Self-Propelled Forage Harvesters
Tractors and LTVs
Loss of Coolant Ternperature Switch
Lubrication system
Diagnostics
Engine oil pressure high
Engine oil pressure low
Excessive oil Consumption
Flow diagram
Operation, theory of

Qil consumption, excessive
Qil pressure check

Oil pressure high

Oil pressure low

Oil pressure sensor

CTM188 (15FEBOO)
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Sensor
Crankshaft Position Sensor Depth Check . . 105-58
ECT Sensor
Fuel Pressure Sensor
Fuel Temp Sensor
MAT Sensor
Qil Pressure Sensor
Water in Fuel Sensor
Special tools
Engine diagnostics and testing
Specifications
Electronic control system
Engine diagnostics and testing
procedures
Speed governing

Test

Cooling system

Radiator cap

Thermostat opening temperature
Thermostat

Ihspect

Test opening temperature
Timing check, camshaft-to-crankshatft
Tools, special

Engine diagnostics and testing
Torque curve selection

Application specifications

Operation, theory of
Trouble codes

Diagnostic procedure
Trouble codes, listing of

OQEM and Marine Applications
Self-Propelled Forage Harvesters
Tractors and LTVs

Turboboost
Application specifications
Measure

Turbocharger
How lubricated
Qil seal check
Operation, theory of

Water in Fuel Sensor

CTM188 (15FEB0O)
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