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I ntrod uction 
Forward 

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

This manual (CTM331) covers only level 12 Electronic 
Fuel System with the Stanadyne DEI 0 injection pump. 
It is one of five volumes on 4.5 Land 6.8 L engines. 
The following four companion manuals cover the base 
engine, mechanical fuel system. level 4 electronic fuel 
system and level 1 electronic fuel system repair. 
operation and diagnostics: 

• CTM104-Base Engine 
• CTM17O-Level 4 Electronic Fuel System with 

Bosch VP44 Pump 
• CTM207-Mechanical Fuel Systems 
• CTM284-Level 1 Electronic Fuel Systems with 

Delphi (Lucas) OP20' Pump 

Other manuals will be added in the future to provide 
additional information on electronic fuel systems as 
needed. 

Live with safety: Read the safety messages in the 
Introduction of this manual and the cautions pre'"e."'"! .... 1111 

throughout the text of the manual. 

AThis is the safety-alert symbol . When 
symbol on the machine or In this m.,nual~ 
the potential for personal injury. 

Use this component technical 
with the machine technical 
listing in Section 01 , 

the machine 

CTM33' (05APR06) 

See 
on 

component removal and installation, and gaining 
access to the components. 

Before beginning diagnosis or r 
clean the engine. 

This manual contai 
followed immediat 
measure. Most ha 
sized. 

its 01 measure 
stomary units of 

engines is metric 

of this engine may be serviced 
engine from the machine. Refer 

technical manual for 
'po.nen,ts 'hal can be serviced 

engine from the machine and for 
and Installation procedures. 

>"";'l~;~ block of material completely befO(e 
~o.mirlg service to check fO( differences in 

procedures 0( specifications. Follow only the 
procedures that apply to the engine model number you 
are working on. If only one procedure is given, that 
procedure applies to all the engines in the manual. 

CALIFORNIA PROPOSITION 65 WARNING 
DieHl engine exhaust and aome of Its constituents 
are known to the State of California to cause 
cancer, birth defects and other reproductive harm. 

loaoOOOOlFE -I~I&NOY01-'" 
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l 
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 
incinerate or puncture pressurized containers. 

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

Do not store oily rags; they can ignite and bum 
spontaneously. 

Handle Starting Fluid Safely 

Starting fluid is highly flammable. 

Keep all sparks and flame away when using it. Keep 
starting fluid away from batteries and cables. 

To prevent accidental discharge when storing the 
pressurized can, keep the cap on the container 
in a cool, protected location. 

Do not incinerate or puncture a starting 

Be 

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

CTM331 (05APR06) 

Group 000 
Safety 
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Avoid High-Pressure Fluids 

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

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

Safety 

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

If an accident occurs, see a doctor immediately. Any fluid 
injected Into the skin must be swgically removed 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 
& Company Medical Department In Moline, IIUnols, U.S.A. 

Wear Protective Clothing 

Wear close fitting clothing and safety 
appropriate to the job. 

Prolonged exposure to loud 
or loss of hearing. 

earmuffs or earplull' 
uncomfortable 

CTM331 (05APR06) 

the full attention of 
or music headphones 
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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 result. 

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

Work In Ventilated Area 

Engine exhaust fumes can cause sickness or death. If it is 
necessary to run an engine in an enclosed area, remove 
the exhaust fumes 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 

Work in Clean Area 

Before starting a job: 

• Clean work area and machine. 
• Make sure you have all nec s 
• Have the right parts on h 
• Read all instructions t 

shortcuts. 
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Safety 

Remove Paint Before Welding or Heating 

Avoid potentially toxic fumes and dust. 

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

Remove paint before heating: 

• Remove paint a minimum of 100 mm (4 in.) from area 
to be affected by heating. If paint cannot be removed, 
wear an approved respirator before heating or welding. 

• tf 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 containers and other flammabfe material 
from area. Allow fumes to disperse at least 15 minutes 
before walding or heating. 

Do not use a chlorinated sotvent In areas where welding 
will take place. 

Avoid Heating 

CTM33t (OSAPR06) 

heating near 
~'/8r. bums to 

by welding, 
pressurized fluid lines or 

Pressurized lines can 
heat goes beyond the immediate 
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Safety 

Illuminate Work Area Safely 

Illuminate your work area adequately but safely. Use a 
portable safety light for wori<.ing inside or under the 
machine. Make sure the bulb is enclosed by a wire cage. 
The hot filament of an accidentally broken bulb can ignite 
spilled fuel Of oil. 

Construct Dealer-Made Tools Safely 

Faulty or broken tools can result in serious injury. When 
constructing loots, use proper, quality materials, and good 
workmanship. 

Do not weld tools unless you have the proper equipment 
and experience to perfonn the job. 
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Safety 

Practice Safe Maintenance 

Understand saNice procedure before doing wof1(. Keep 
area clean and dry. 

Never lubricate, service, Of adjust machine while It is 
moving. Keep hands, feet, and clothing from 
power-driven parts. Disengage all power and operate 
controls to relieve pressure. Lower equIpment to the 
ground. Stop the engine. Remove the key. Allow machine 
to cool. 

Securely support any machine elements that must be 
raised for service wof1(. 

Keep all parts In good condition and properly installed. Fix 
damage immediately. Replace worn or broken parts. 
Remove any buildup of grease, oil, or debris. 

On self-propelled equipment, disconnect battery ground 
cable (-) before making adjustments on electrical systems 
or welding on machine. 

Use Proper Tools 

Use toots appropriaJ "~,sh'ift tools and 

threaded parts and 

~t.rllng hardware, use the correct 
. measurement tools on 

bodily injury caused by slipping 

service parts meeting John Deere specifications. 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Safety 

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 all. fuel. 
coolant, brake fluid, flhers, and batteries. 

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

Do not pour waste onto the ground, down a drain. or inlo 
any water source. 

Air conditioning refrigerants escaping into the air can 
damage the Earth's atmosphere. Government regulations 
may require 8 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. 

Live With Safety 

Before returning machine to eu,,,orner, 
machine is functioning properly, 
systems. Install all guards and 
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Engine Model Designation 

Group 001 
Engine Identification 

John Deere Engine Model-4045 and 6068 Engines 

John Deere engine model designation includes number of 
cylinders, displacement in liters, aspiration, user code, and 
application code. For example: 

4045TF215 Engine 
4 •••• .•....•..••.•..•.••.••. .•••.••..•.•.••.••.••.•..•••• .. ••••.• 
4.5 .. .................. ............. .. ..... ......... ... ... ..... . 
T ............. .. ............................................... . 
F •..•••...•.•...•..••.••.•.••.•..•••..•.•••••••.•.•.••••.••.•..• 
275 ....................... .... .. ............ ........ ...... ... .. 
Aapiratlon Code 
o ............. .................................. ............... . 
T .............................................................. . 
A ••.•.•..••.••.••.•.••.•••••.••••• .•.•.•...•.••.••.••.••.••.•..• 
H .............................................................. . 
Uaer Factory Code 
AP 
AT .•.•••••.••.••••..•.••...••..•.••.•..••.•.••.••.••.••........ 
BE 
CO ................... .... ........................ ........... . . 
OW ....•..........•..••.••.••..•••.•• .•••.• .••.•..•.••..•.•.••• 
E .............................................................. . 
F ••••.•.••..•.••.••.••••..••••..•.•.••.•••••.••.•.•••••.••.•••.• 
FF ••••.••.••.••.•.••.••.••.••.•••..••.•. .•••. .. •.•• .•• .••.•..•. 
FG ••.••.••.•..•••.....••.•.•. .•. .•.••. ....•.... ...•.....•...... 
FM ••••••.••.••••.••.••.••.•.•••••.••.•••••.••.•.••.•..••.•..•• 
H .............................................................. . 
KV ••.•.••.••.••.•.••.••..•.• .. •••• .•• .•••.••. .. •.•• .•• ..•.•.. .. 
L ..........................•.....•............................... 
LA •••• .•• ..••...•.••••• .••.••••••••••••.•••••..•.••••••••.•.••• 
LV ••••.•••••••..••••.••.••.••••••••••.•.•••••..•.••••••••.•.••• 
N .............................................................. . 
P ................................................ ... ........... . 
PY ..........•........... .•.................•................... 
RW •••.•••.•.••.•.••••.•••.•.••.••••..••••.•••••.••••.•••.••••. 

T ••• !!: ••• : •• : •• t •• :~::.:.:: •••• : •• :.~IJ.~~~ T8 
TJ . 
YC 
Z. 
Application Code 
001 , elc ......................... ~ 

CTM331 (05APR06) 

Number of cylinders 
LIter displacement 
Aspiration code 
User code 
Po .... It7a:H· application code 

Agtitalla sri (Viltoria, Sicily, Italy) 
Bell Equipment Co. (Richards Bay, SouIh 
John Deere Brazil (Horizontina. Brazil) 

John Deere Davenport! 'W~~"~~"!~:;: 
John Deere Ottumwa ~ 
OEM (OUIside Equipment 
Deere-Hitachi (Kernersville. 
Goldoni S.P.A. (Modena, I 
Marine engines 
JOhn Deere Harvester 
John Deere 
John Deere 

;:::!~~,~:;,~wIth Bosch VP44 Injection Pump) 

~"'"' '.0"" (Watelloo, Iowa) 

~~~'~ Works (Dtbuque, Iowa) 
In (ThibodaulI, Louisiana) 

Forestry (Timberjack) (SweclervFinlandlcanaCS8) 
Jlallan Harvester Co. Limited (China) 
WERKE Zwelbrucken (Germany) 

ENGINE APPLICATION CHARTS. later in this Group 

4.5 L & 6.8 L Level 12 Electronic Fuel System 



Engine Identification 

Engine Serial Number Plate Information 

IMPORTANT: The engine serial number plata (A) can 
be easily destroyed. Before "hot tank" 
cleaning the block, remove the plate. 

Engine Serfal Number (8) 

Each engine has a 13-digit John Deere engine serial 
number Identifying the producing factory, engine model 
designation, and a &digit sequential number. The 
follOwing is an example: 

CD4045TOOOOOO 
CO ...•...••••••.••••.....•.• Factoty prociJcIng engine 
4045T ............. H...... Engine model designation 
00000o ................... Sequential .. rial number 
Factory Codl (engine Uenu1'ec:tuNr) 
TO ••.•.•..•.•••.•.••.•.•••••. Dubuque, Iowa 
CO ..•.•..•.•••••.••.•..•.... Saran, France 
PE .......... H.............. Tooeon, Mexico 
JO ........................... Rosario, Argentina 
Engine Mod~ Deslgnetlon 
4045T ..................... Definition explained prev;ousty. See ENGINE 

MODEL DESIGNATION earlier In this group. 
&tquentlll Number 
00000o ................... 6-digit sequenUal serial number 

Engine Application Data (C) 

The second line of infonnation on the serial 
identifies the engine/machine or OEM 1 
ENGINE APPLICATION CHARTS later 

Coefficient of Absorption (D) -
Only) 

The second line of inf"",,al;, 
pfate also contains the 
smoke emissions. 

CTM331 (05APR06) 

Engines Only) 

-2 

TomlOfI Engine Serial Number Plate 
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Engine Identification 

OEM Engine Option Code Label 

An option code label is secured to the top of the valve 
cover and identifies the factory installed options on each 
OEM engine to ensure correct parts acquisition. 

Always provide option code information and engine base 
code when ordering repair parts. A listing of option codes 
is given in parts catalogs and operator's manuals. 

NOTE: Before ~hot tank~ cleaning, ensure that option 
codes arB recorded elsewhere. 

JOHN OEERE NUMBER CDGOGOH123456 

Information Relative to Emissions Re,gulatl'o",,~ 

Depending on the final destination, engines can m,,,,t,,"" co the principle effect of that 
the emissions regulations according to the US 
Environmental Protection Agency (EPA), Califon; 
Resources Board (CARB) and for Europe, the 
Directive 97/681EC relating the measures 
emissions of partides and gaseous 
internal combustion engines. Such 
"CERTIFIED~ and receive an 
the engine. 

The regulations prohibit 

emission.rellaa~ted~~~~:~~~~ 
render that c, 
adjustment on 
specifications. 

~~~"~c~ would 
any 

is to bypass, defeat, or render inoperative 
component or device which would affect 

,no;ne"s confonnance to the emission regulations. 
summarize, It Is Illegal to do anything except 

return the engine to its original published 
specifications. 

Ust of emission-related components: 

• Fuel injection system 
• Intake manifold 
• Turbocharger 
• Charge air cooling system 
• Piston 

CTM331 (05APRoe) 01-001-3 4.5 L & 6.B L Level 12 Electronic Fuel System •. -
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Engine Application Charts 

Meclline Model 
Wetefloo - TrKtorli 
5425 Tractor 
5525 TraClor 
7220T_ 
7320 Tractor 
7420 Trector 
7520 Tractor 
7815 Tractor 

Mannhelm, Germany 
6020SE Tractor (R2) 
6120, 6120SE TraetcH' (R2) 
6215 AdVantage Tractor (NA) 
6215 CIaaslc Tractor (R2) 
6220, 6220SE Tractor (R2) 
6320SE Tractor (R2) 
6415 Advantage Tractor (NA) 
6420SE Tractor (R2) 
6515 CtasaIc Tractor (R2) 
6520l Tractor (NA) 
6520SE Tractor (R2) 
6615 Advanlage Tractor (NA) 
6620SE Tracto( 
6715 Advantage Tractor (NA) 

Zwelbrucken, Germany 
3215 TeleHancllef 
3220 T el8Handler 
3415 TeleHander 
3420 TeleHalKter 
3700 TeiaHandier 
3800 T elaHandlef 

CTM331 (05APR06) 

Engine Identification 

JOHN DEERE AGRICULTURAL EQUIPMENT 
Engine Model 

PE4045TL V53 
PE4045TL.V54 
PE6068HRW59 
PE6068HRW59 
PE6068HRW60 
PE6068HRW60 
PE6068HRW63 

CD4045TL270 
CD4045TL271 
C04045Tl272 
CD4045lL272 
C04045TL272 
CD4045HL270 
CD4045Hl272 
C04045HL271 
C06068HL270 

01-001-4 4.5 L & 6.8 L Level 12 Electronic Fuel System 



Application 
DubYque 
3100 Backhoe Loader 
3100 Backhoe Loader (AI Comp) 
31050 Backhoe loader 
31550 Backhoe loader 
7100 Backhoe 
450H Cra., Dozer (Alt CompJ 
o4SOH Cra.r Dozer (Nat Asp) 
.5OH lGP Crawler Oozer 
SSOH Crawler Dozer 
550H U3P Crawler Oozer 
650H Crawler OOzer 
700H Crawler Dozer 
7100 Backhoe Loader 

Slltillo, Mexico 
l20C Excavator 
lSOC lC ExcavalOf 

Deer.Hitachl • Kel1Mlf'aviite 
200lC Excavator 

Foreetty 
810 Forwarder 
543 OTT Feler Buncher Harvester 
640 OTT Feller Buncher Harvester 
1010 Forwarder 
1110 Forwarder 
1058 Forwarder ,.,0 Forwarder ,.58 Forwarder 
no Harvesler 
noo WI'IeeI Harvester 
863 Harvester 
1070 Harvester 
1063 Harveste, 
548 5k1dder 
648OOI648TC SkIOder 

JOHN DEERE OEM (OlITSJDE EO 
C04045TF275 
C04045TFM75 Marine Engine 
PE40045HF275 
COo4G45TF275 
PE~TF275 
C06068HF275 
PEeoGBHF275 
CD606BTF27 
PE6068TF 

CTM331 (05APROO) 

Engine Identification 

JOHN DEERE CONSTRUCTION & FORESTRY EOUIPMENT 
Engine Model 

PE.045DT058, T0404S0TQ58 
PEo4045TT088, T04()4STT088 
PE-404STT089, TOo404STT089 
PE40045TT089, T04Oo4STT089 
PE806BTTOS7 
PE<I0045TT0&4, T04()4STTQ8.4 
PE-4004SOT058, T040450T058 
PE4004sTT085, T04()4STT065 
PE4004STT087, TOo4045TT087 
PE40045TI086, T040045TT086 
PE404SHTOSO 
PE6068TT06O 
PE6068TT057 

PE40045HPOSO 
PE 40045HPOS 1 

PE6068HT059 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Engine Identification 
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Lubricants and Coolant 

NOTE: Refer to Section 01, Group 002 of CTMf04 Base 
Engin9 Manual for information on lubricants and 
coolants. 

Diesel Fuel 

Consult your local fuel distributor for properties of the 
diesel fuel available in your area . 

In general , diesel fuels are blended to satisfy the low 
temperature requirements of the geographical area in 
which they are marketed. 

Diesel fuels specified to EN 590 or ASTM 0975 are 
recommended . 

Required fuel properties 

In aU cases, the fuel must meet the fol lowing 
properties: 

Cetane number of 45 minimum. C 
greater than 50 is preferred, es 
temperatures below _20°C (_4D 

1500 m (5000 ft ). 

Group 002 
Fuels 

load level of 
06078 or, 

mm as measured by 

and fuel sulfur oontent must 
existing regulations for the 8rea in 

operates. 
less than 0.05% (500 ppm) is 

i I fuel with sulfur content greater than 0.05% 
(500 ppm) is used, crankcase oil service intervals 
may be affected. (See recommendation for Oiesel 
Engine Oil.) 

• DO NOT use diesel fuel with suHur content greater 
than 1.0%. 

IMPORTANT: 00 NOT mix used engine all or any 
other type of lubrlceting all with 
diesel fuel. 

CTM331 (05APR06) 01-002-1 4.5 L & 6.8 llevel 12 Electronic Fuel System .,
PN.,23 



Blo-Dlesel Fuel 

Consult your local fust distributor for properties of the 
blo-dlesel fuel available In your area. 

Bio-diesel fuels may be used ONLY if the bio-diesel 
fuel properties meet the latest edition of ASTM PS121 . 
DIN 51606 or equivalent speclflcation. 

It has been found that bio-diesel fuels may improve 
lubricity in concentrations up to a 5% blend in 
petroleum diesel fuel. 

When using a blend of bio-diesel fuel, the engine oil 
level must be checked daily when the air temperature 
Is ·10°C (14°F) or lower. If the oil becomes diluted with 
fuel, shorten oil change intervals accordingly. 

IMPORTANT: Raw pressed vegetable oils are NOT 
acceptable for use for fuel in any 
concentration in John Deere 
engines. 

These oils do not burn completely, 
and will cause engine failure by 
leaving deposits on injectors and In 
the combustion chamber. 

Testing Diesel Fuel 

DIESELSCANTU is 
that can be used 
DIESELSCAN 

"01,,,,,. program 
of your fuel. The 

type, cleanliness • 

. .p;,cHi';;;tiw,,,.,;a.ther operation, and 

JOI1Ji..U.,,,. dealer for availability of 

CTM331 (OSAPR06) 

Fuels 

A major environmental benefit of blo-diesel fuel is its 
ability to biodegrade. This makes proper storage and 
handling of bio-dfesel fuel especially important. Areas 
of concem indude: 

• Quality of new fuel ~ 
• Water content of the fuel 
• Problems due to aging of the fuel 

Potential problems resulting fro ficiencles in the 
above areas when using bi 
concentrations above 5% may 
symptoms: 

• 

4.5 L & 6.8 L Level 12 Electronic Fuel System •. -
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Lubricity 01 Diesel Fuel 

Diesel fuel must have adequate lubricity to ensure 
proper operation and durability of fuel injection system 
components. 

Diesel fuels for highway use in the United States and 
Canada require sulfur content less than 0.05% (500 
ppm). 

Diesel fuel in the European Union requires sulfur 
content less than 0.050/0 (500 ppm). 

Experience shows that some low sulfur diesel fuels 
may have inadequate lubricity and their use may 
reduce performance in fuel injection systems due to 
inadequate lubrication of injection pump components. 
The lower concentration of aromatic compounds in 
these fuels also adversely affects injection pump seals 
and may result in leaks. 

Fuels 

Use of low lubricity diesel fuels may also cause 
accelerated wear, injection nozzle erosion or corrosion, 
engine speed instability, hard starting, low power, and 
engine smoke. 
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Fuels 
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Group 090 

Electronic Fuel System Repair and Adjustments 

Fuel System-General Information 

Stanadyne DE10 pumps are static lock-pin timed 
during installation of the irlection pump. 

The fuel supply pump is a separate component 
mounted on upper right-hand side of engine block and 
is actuated by a pin in block that rides on engine 
camshaft lobe. 

Engines may be equipped with an optional fuel 
pre-filterlwater bowl . 

Relieve Fuel System Pressure 

CAUTION: Escaping diesel fuel under pressure 
can have sufficient force to penetrate the 
causing serious Injury. Before disconnecting 
lines, be sure to relieve pressure. Bello", ~ 
applying pressure to the system, be 
connections are tight and 
hoses are not damaged. 
away from pinholes and 
fluid under pres8ure. USB 
or wOod, rather than 
suspected leaks. 

, it must be 
, hou,s by • 

or gangrene 
a, v.th this type of 

& Company Medical 
illinois, or other 

has been opened up for service 
filters removed), it will be necessary 

system. See BLEED THE FUEL 
this group. 

CTM331 (05APR06) 

High PreSSUffJ Fluids 
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Electronic Fuel System Repair and Adjustments 

Remove and Inslall Final Fuel FillerlWaler 
Bowl ancllor Pre-FlllerlWaler Bowl Base 

Refer to operator's manual fOf proper servicing and 
(hourly) replacement intervals. 

Engines are equipped with a final fuel filter/water bowl (A) 
and may have an optional pre-filtBflwater bowl. 

Final fuel fitterslwater bowls can be equipped with a 
transparent (see-through) water collection bowl anellor 
hand primer on machines equipped with only one fitter. 

CTM331 (05APR06) 02-090-2 4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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Electronic Fuel System Repair and Adjustments 

1. Thoroughly clean fuel filter/pre-filter assemblies and 
surrounding area to keep from getting dirt and debris 
into fuel system. 

2. Connect a drain line to filter drain adapters and drain 
all fuel from system. 

NOTE: The fuel filters are keyed to the filter header. If 
both pre-filter and final filter are removed, ensure 
that they are reinstalled in the correct headers. 

3. Remove final fuel filter element and pre-filterlwater 
bowl , if desired. See REPLACE FINAL FUEL 
FILTEAlWATEA BOWL AND PAE-FILTEAlWATEA 
BOWL, in this group. 

NOTE: Pre-filter and final filter fuel lines may be 
connected to different filter inlet and out/et ports 
depending on engine application. Mark fuel line 
location to aid during assembly. Refer to markings 
on fuel filter base for fuel inleVoutlet ports, as they 
are different between the pre- and final filter 
bases. 

4. Disconnect fuel ~nes from all ports. 

S. Remove final fuel filter base (A). 

6. If equipped, remove pre-filter base. 

7. Replace parts as necessary. 

8. Install mounting brackets and 
specifications provided 

Final Fuel Fiter 
afacket-lo-CyRnder 

CTM331 (05APA06) 

0: ....... ........ . 73 Nom (54 lbo-It) 

0: .......... :,., ............................. 73 Nom (54 Ib-H) 

• ....•.•.....••.... ..........•... •.••...•.. •• .. . 73 Nom (54 lbo-II) 

: ...•.••.•.••..•.•.....•.••..•.•..•.•....•....••.... 50 Nom (36 Ib-II) 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,~ 

PN-31 



Electronic Fuel System Repair and Adjustments 

9. Instan pre-filter and final filter fuel filter/water bowl 
elements. See REPLACE FINAL FUEL 
FILTERIWATER BOWL AND PRE-FILTERIWATER 
BOWl, in this group. 

10. Connect fuel lines to all ports. 

11 . Bleed the fuel system. See BLEED THE FUEL 
SYSTEM in thls group. 
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Electronic Fuel System Repair and Adjustments 

Fuel Pre-FillerlWaler Bowl Assembly 
(Oplional) 

A-Oraln Adapter 
B-fllcklng 
C-Cap Sc,..w 
D-Waler Bowl 
E~.tllnlng Alng 
F-Futer E1lment 
G-fllter B ... with seal Ring 
H-Vanl Plug 
.......".cklnll 
J-Plug (2 used) 
K-olaphragm 
L-Spring Sell 
M-Spring 
N-Spnng Cover 
~Pump Knob 
~tlilnlng Ring 

CTM331 (05APR06) 

Primary FIIltmWlJtef Bowl Assembly 
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Final Fuel Filter Assembly 

1-Rltalnlng Ring 
2-O-Rlng ...... ,om 
4--O-Rlng 
5--RIl.llnlng Ring ..... , ... 
7--o-Rlng 
&-O-Ring 
g.......o,eln Adepl ... ,0--&_ 
11......o-Rlng 
12-Wlter Bowl 
13-AclIplir 
14--0-Rlng 
15-Fuel Hellir (Optlonll) 
l~lng 

17-Fllllr au. 
l&-P"met Auembly (Optional) 
19--Cep 

CTM331 (05APR06) 

Electronic Fuel System Repair and Adjustments 

! 
Final Fuel FlJtfH 
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Electronic Fue' System Repair and Adjustments 

Replace Final Fuel Filter/Water Bowl and 
Pre-Filter/Water Bowl 

NOTE: Refer to operator's manual tor proper servicing 
and (hourly) replacement intervals. 

Final fuel filters can be equipped with a 
transparent (see-through) water bowf and/or hand 
primer on machines equipped wffh only one filtef. 

Replacement of pre- and final fuel filter elements 
are similar. Differences will be noted. Make sure 
correct embossments on filter elements match the 
slots In the mounting header. 

1. Thoroughly clean fuel filter/waler bowl assembly and 
surrounding area, if not previously done. 

2. Connect a drain line to filter drain adapters and drain 
all fuel from filters. 

NOTE: Ufting up on retaining ring (A) 8S it is rotated 
helps to get It past raised locators. 

3. Flnnly grasp the retaining ring (A) and rotate it 
counterclockwise 114 tum. Remove ring with filter 
element (6). 

4. Inspect filter mounting base for cleanliness. 
required. 

5. Remove transparent (see-through) 
equipped. Orain and clean water 
compressed air. 

6. Install transparent 
equipped, onto 
properly installed i 

CTM331 (OSAPR06) 02-090-7 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Electronic Fuel System Repair and Adjustmants 

NOTE: The fuel fmers must be indexed properly and the 
key on canister must be oriented in slot of 
mounting base for correct installation. 

8. Install new filter element onto mounting base and 
position element using a slight rocking motion. Be sure 
element is property indexed on mounting base. 

9. Install retaining ring onto mounting base and tighten 
about 1/3 tum until ring ·snaps· into the detent. DO 
NOT overtighten the retaining ring , 

10. Bleed fuel system. See BLEED THE FUEL SYSTEM, 
in this group. 
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Electronic Fuel System Repair and Adjustments 

Remove Fuel Supply Pump 

IMPORTANT: A backup wrench must always be used 
when disconnecting fittings or fuel lines 
from supply pump to avoid damage to 
fittings. 

1. Disconnect fuel inlet line (A) and outlet line (8) and cap 
connections on fuel supply pump and fuel lines to keep 
debris out of fuel system. 

2. Remove cap screws (C) and remove fuel supply pump 
assembly from cylinder block. 

NOTE: The fuel supply pump Is driven by a push rod (D) 
that rides on an eccsntric camshaft lobe. The 
cylinder head must be removed to remove this 
push rod. 

3. Cover opening on cylinder block to prevent dirt from 
entering the engine. 

4. Inspect face of pump lever for wear. If lever face is 
worn flat or concave, replace pump. 

A-Supply Pump Inlet from Fuel Tank 
8--Suppty PUmp Oullilio AMI Fuel Aner 
C-Cap Screws 
D-I'u" Rod 

CTM33' I05APR06) 02-090-9 

Fuel SUpply Pump Push Rod 
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Electronic Fuel System Repair and Adjustments 

Install Fuel Supply Pump 

IMPORT ANT: Apply LOCTITE 242 to threads of supply 
pump mounting cap screws (C) and 1uel 
line fittings when reinstalling supply 
pump. DO NOT sllow sealant to get Into 
fuel system. 

1. Install the fuel supply pump to cytinder block with 
pumping lever resting on top of push rod, using a new 
O-ring. Tighten cap SCfews (C) to specifications. 

SpKIlIc.11on 
Fuel Supply Pump Cap SCrews--
Torque ............................................................................. 30 Nom (22 Ib-h) 

IMPORTANT: ALWAYS use a backup wrench when 
Installing fittings andlor fuel lines onto 
supply pump to avoid damage to 
fittings. 

2. Connect supply pump inlet line (A) and outlet line (8) 
and tighten securely. 

Injection Pump 

CTM331 (05APR06) 

,~'~;:;;inNinstaJlation of 
11 PUMP later 
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Electronic Fuel System Repair and Adjustments 

Remove Injection Pump 

IMPORTANT: Never steam clean or pour cold water 
on a fuel Injection pump while the pump 
is running or while it is warm. Oolng so 
may cause seizure of Internal rotating 
pump parts. 

1. Clean the fuel injection pump, lines and area around 
the pump with deaning solvent or a steam cleaner. 

2. Rotate engine to TDC of number 1 cylinder 
compression stroke and install JDG1571 Timing Pin in 
flywheel. 

3. Before removing injection pump from engine, install 
JOG1559 Injection Pump Timing Pin (A) into pump 
timing pin bore. 

4. Remove injection pump drive gear cover (shown 
removed). Remove drive gear retaining nut and washer 
from end of pump shaft. Be careful not to let washer 
fall inside timing gear cover. 

5. Attach JDG1560 Drive Gear Puller to injection pump 
drive gear (Bl using two screws (C). 

6. Evenly tighten the two screws (C) and snugly 
center forcing screw (D) against end of 

7. Tighten center forcing screw (D) until 
is free from tapered shaft. R. ,mo',. ~jj; 

from drive gear. 

A-JDG1559 Timing Pin 
B-tnjecllon Pump Drive 
C-SC:rews (2 used) 
D--Cenler Forcing ,. 

CTM331 (05APR06) 

1 
InjectkJtI Pump DtWe Gear RomoVlJl 
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Electronic Fuel System Repair and Adjustments 

8. Remove temperature sensor connector (A) and fuel 
control solenoid connector (B). 

IMPORTANT: ALWAYS use 8 backup wrench when 
loosening or tightening tuel delivery 
line. at fuel Injection pump, 80 that the 
pump discharge tittings are not altered. 
This prevents possible Internal pump 
damage. 

9. Disconnect fuel supply ~ne (D) and retum line (e). 

10. Remove clamp (E) retaining fuel delivery (pressure) 
lines (F). 

11. Disconnect all fuel delivery lines (F) from injection 
pump and install protective caps. 

12. Remove three Injection pump mounting stud nuts (G). 
Remove injection pump from mounting studs. Place 
pump on a clean flat surface and inspect shaft 00 
and drive gear as outlined later in this group. See 
INSPECT INJECTION PUMP DRIVE GEAR 10 AND 
SHAFT 00 later in this group. 

A-TempIf1Itu,.. SCtn.or Connector 
~ueI Control Solenoid Connector 
c-Fu.1 ~Ium Line 
D-f'uII Supply Un. 
E--<:_ 
f.-.f"uel Oellv.ry Uno 
G-Nut (3 uNCI) 
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Electronic Fuel System Repair and Adjustments 

Inspecllnjectlon Pump Drive Gear 10 and Shaft 00 

IMPORTANT: Use a good Ught 80urce to 
thoroughly Inspect gear 10 and shaft 
00, 

1. lnspect injection pump drive gear 10 full 3600 for 
metal transfer as a result of slippage on shah. 

2. Inspect injection pump drive shaft 00 fuJI 3600 for 
presence of metal transfer from gear slippage. If 
there is clear evidence of metal transfer on pump 
shaft 00 or in drive gear 10, injection pump and 
drive gear MUST BE replaced. 

InSlan Injeclion Pump 

1. Before Installing injection pump on engine, install 
JOG1559 IrJlection Pump TIming Pin (A) into pump 
timing pin bore. Install a small punch or screwdriver 
into hole in pump drive shaft (8) and tum shaft . 
timing pin drops into recess in injection pump 
shaft. 

A-.lDG1SSI TIming Pin 
B-#cN In Drtw Shaft 

IMPORTANT: When replacing injection pump drive 
gear or Installing a new pump. the 
tapered surfaces of the drive 
shaft 00 and drive gear 
cleaned to remove protective 
coatings and oily residue. 
suitable cleaner that does 
a residue. Mating surfaces 
ASSEMBLED DRY ,UBRICAN'T! 
MUST NOT BE US 

Install TImIng Pin 
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Electronic Fuel System Repair and Adjustments 

NOTE: When rotsting engine to TDe of compression 
stroke on number 1 cylinder, tum engine only In 
direction of rotation to prevsnt gear backlash. 
Backlash of gears is enough to throw the injection 
pump timing off by several degf86S, resulting in 
poor engine performance. 

2. Make sure that number 1 cylinder is locked at TOC of 
compression stroke and Install JOG1571 nming Pin In 
flywheel . 

NOTE: Retain JDG1559 TIming Pin (8) in pump during 
installation. 

3. Install injection pump onto mounting studs and tighten 
three pump mounting stud nuts (A) to specification. 
Position drive gear while Installing pump. 

SpKHlclUon 
Injection Pump Mounting Stud 
Nuls--Torque .................................................................. 25 N.m (1 (1 boft) 

4. Install Injection pump gear (0) on drive shaft. Install, 
but do not tighten, injection pump gear mounting nut 
(C). __ , 

NOTE: Hold the injection pump gear Wh'iilI8~8i=Vi~ 
torque to prevent the gear from rr. 

5. Rotate gear counterdockwise (viewed 
engine) to remove any backlash, and 
mounting nut to specification. 

Injec1ion Pump Gear Mounting 

6. install Injection 
timing pin (8) 
timing pin hole 

CTM331 (05APR06) 

............................................. 9.5 N.m (7.51b-ft) 

Pin from flywheel. 

A-In)ec:llon Pump Mounting Siud NUl (3 uMd) 
8--JDG1559In)ec:t1on Pump lock TIming Pin 
e-aelr MounUng Nut 
D-PumpGNr 
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Electronic Fuel System Repair and Adjustments 

8. Connect injection pump fuel delivery (pressure) lines 
(F). Beginning with outlet (I) and continuing around the 
pump head In counterclockwise direction. aHach lines 
in same order as engine firing (1-5-3-6-2-4 on 
6-cylinder engines and '-3-4·2 on 4..cylinder engines). 

IMPORTANT: ALWAYS use a backup wrench when 
loosening or tightening fuel delivery 
lines at fuel injection pump, so that the 
pump discharge fittings are not altered. 
This prevents possible Intemal pump 
damage. 

9. Tighten fuel delivery lines at pump to specification. 

SpecHicallon 
Injec110n Poolp Fuel Dehery 
(Preasure) lines-Torque ............................................... 27 Nom (20 Ib-ft) 

10. Install clamp (E). 

11 . Connect fuel supply line (0) and fuel return line (C). 

12. Install temperature sensor connector (A) and fuel 
control solenoid connector (B). 

13. Bleed air from fuel system as outlined in this 
See BLEED THE FUEL SYSTEM in this 
engine, run for several minutes and 
system for leaks. 

A-Tempereture SenMN" Connector 
B-fuel Control Solenoid Connector 
C-fUfll Retum Line 
D-Fuet Supply Line 
E~I.mp 

F-Fuel Delivery Unee 
G-Nut (3 uMd) 
H-Englne stock 
I-<lutJo. Con" ~ 
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Electronic Fuel System Repair and Adjustments 

Remove FuellnJecllon Nozzles 

General Nozzle Service Precautions 

Before removal, thoroughly remove an dirt from the 
cylinder head around fuel injection nozzles. Clean with 
compressed air to prevent dirt from entering the cylinders. 
Plug the bore In the cylinder head after each nozzle has 
been removed. Cap fuel line openings as soon as they 
are disconnected. 

Immediately fit protective caps over the noule tips and 
the line connections to avoid handWng damage and getting 
debris in fuel system. 

Do not bend the fuel delivery lines, as this may affect their 
durability. When loosening the fuel pressure lines, hold 
male union of nozzle line stationary with a backup wrench. 

1. Loosen tube nuts (A) at each nozzle 
lines and T-flttlngs as an assembly. 

A-Tu~ Nula 

CTM331 (05APR06) 02-090-16 4.5 L & 6.8 L Level 12 Electronic Fuel System .,a 
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l Electronic Fuel System Repair Bnd Adjustments 

2. Disconnect fuel Injection line from nozzle using a 
backup wrench on nozzle connection as shown. 

3. Remove cap screw securing nozzle in cylinder head 
nozzle bore. 

4. Pull injection nozzle out of cylinder head using 
JDG1515·1 Nozzle Puller (A). 

IMPORTANT: Do not use screwdrivers, pry bars, 
similar tools for this 8S they might 
damage the Injection nozzle be1:~nd 
repair. .. ... 

4-.1001515-1 HoUle Puller 
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Electronic Fuel System Repair and Adjustments 

Clean Fuel Injection Nozzle Bore 

IMPORTANT: Alway. tum tool clockwise In bore to 
prevent dulling of cutting edges, even 
when removing tool from bore. 

Clean Injection nozzle bore using JOE39 Nozzle Sore 
Cleaning Tool (A). Blow debris from bore using 
compressed air, and plug the bore to prevent entry of 
foreign material. 

A-Nozzte Bore ClNnlng Tool 

Clean Fuel Injection Nozzles 

1. Remove carbon stop seal (A) from groove in nozzle 
body using razor blade or sharp knife and remove 
upper sealing washer (8). Discard seal and was~". 

2. Place nozzle in solvent or dean diesel 
stop seal groove is submerged, and soak 

IMPORTANT: Do not scrape or 
coating on the no:EZle 
carbon a10p 
will become 

CTM331 (OSAPR06) 

Co. 

02-()9D-18 

ann Fuel Injection Nozzle 

A-cartJon Stop Sell 
B-Up.,-, SNllng Wllhl' 
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Electronic Fuel System Repair and Adjustments 

Fuel Injection Nozzle Test 

A CAUTION: The nozzle tip should always be 
directed away from the operator. Fuel from the 
spray orifices can penetrate clothing and skin 
causing serious personal injury. Enclosing the 
noule in a clear glass beaker Is recommended. 

Before applying pressure to the noule tester, 
be sure that all connections are tight, and that 
the flnlngs are not damaged. Fluid escaping 
from a very small hole can be almost invisible. 
To search for suspected leaks, use a piece of 
cardboard or WOOd, rather than hands. 

It ANY fluid is Injected into the skin, It must be 
surgically removed within a few hours by a 
doctor familiar with this type Injury or gangrene 
may result. 

NOTE: Testing the performance of a nozzle while the 
fJOgine is running is just a rough test. To obtain a 
true check of nozzle performance, use a nozzle 
tester JT25510 (1) and pressure line KJD10l09 
(2). 

Use only carefully filtered diesel fuel for 
the Injection nozzles, since dirty fuel 
damage the precision parts of a 

Connect the nozzle to the tester so that 
nozzle forms an angle of i 
and the spray of fuel is directed 
connections for leaks. Close 
flush (bleed) the nozzle by 

CTM331 (05APR06) 02-090-19 

- FUBllnj&ction NozzJs rest 

1~ozzlll T .. t.r 
2-Pr.aaure Line 

! 

4.5 L & 6 .B L Level 12 Electronic Fuel System 

PN .. 47 



ElectronIc Fuel System Repair and Adjustments 

Spray Pattern Test 

Close gauge shut-off valve and operate the pump lever at 
60 strokes per minute. If the fuel injection nozzle Is 
working property, the fuel should Issue through all nozzle 
orifices in a fine, evenly shaped spray cone. ThIs spray 
cone Is inclined from the centerline of the nozzle body, but 
should be distributed. For a better check, place a piece of 
paper or cardboard at a suitable distance below the 
nozzle and check the appearance of the damp circular 
spots made by the fuel. Deviations from the regular spray 
pattem or angle may be due to the complete or partial 
clogging of a nowe orifice. In this case the fuel issues in 
a jet rather than in a fine spray. 

Checking Valve Stem and Guide Wear 

Checking Valve Seat 

Connect the nozzle to tester in 
Operate the pump lever rapidly 
allow the valve to seat. 
thoroughly. Now operate 
indicated pressure is 
(28 to 35 bar) (400 to 
(see specification 
the nozzle. 
drip out of 
moisture on 
pump 
the 
the 

CTM33, (05APR06) 

oPEmiir", pressure 
Keep watching 
i should not 

some weeping or light 
acceptable. Work. the 

times in succession to make 
normal way. After the last stroke of 

If the nozzle is not quite 
for servicing. 
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Electronic Fuel System Repair and Adjustments 

opening Pressure Test 

NOTE: Absolute opening pressure is less important than 
equal opening pressure of all nozzles. 

Close gauge shut-off valve and actuate the pump several 
times to allow the nozzle valve to seat properly. Open 
gauge shut-off valve . Pump the pressure up to the point 
where the pressure gauge needle falls rapidly. This point 
(take reading) is the nozzle valve opening pressure. 

Fuel Injection ~clflc.tlon 
Rale Shaping Nozzle--Opening 
Pressure lor Setting 
(New or Reconditioned) ............ ...... ........................... 24 400-24 900 kPa 

(2«-249 bar) (3540-3620 psi) 
OpenIng Preuur. for Checking 
(New Of Reconditioned) .......................... 24100 IIPa (241 bat) (3500 psi) 

M. 
Opening Pressure lor Setting 
(U58d) .......................... .. .......... .................................. 23 000--23 600 IIPa 

(230-236 bat) (334Q-3.i20 psi) 
Opening PrltS5Ufe lor Checking 
(Used) ..................................................... 2t aoo kPa (218 bar) (3170 psi) 

Rate Shaping Nozzle--Opening 
prHsure atlerence between 

M" 
cylinders ..................................................... 700 kPa (7 bar) (100 psi) Max 

II spray pattem, leakage test, and valve wear test are 
good but the opening pressure test is unsatisfacto 
adjust opening pressure. 
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Electronic Fuel System Repair and Adjustments 

Disassemble Fuel Injection Nozzles 

NOTE: If all tests prove that the nozzle pedorms property, 
no further service is n8C8ssary and the nozzle can 
be reinstalled. If an Injection nozzle is not 
operating properly and must be disassembled for 
cleaning and/or reconditioning, see your 
"Stansdyne- deafer. 

A-T-FItlIng 
~p 

~lng(2uMd) 
~1"lnw 
E--Prot.c:tIon ClP 
F-Carbon stop S.II 
a-s.11 Wllher 
H-Protlctlon Clp 
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l Electronic Fuel System Repair and Adjustments 

Adjust Fuel Injection Nozzle 

A CAUTION: Nozzle tip should always be directed 
away from operator. Fu~ from spray orifices 
can penetrate clothing and skin causing serious 
personal injury. Enclosing nozzle In a glass 
beaker Is recommended. 

Before applying pressure to nozzle tester, be 
sure all connections Bre tight, and fittings are 
not damaged. Fluid escaping from a very small 
hole can be almost Invisible. Use a piece of 
cardboard or wood, father than hands, to 
search for suspected leaks. 

tf ANY fluid Is Injected into the skin, It must be 
surgically removed within a few hours by 8 

doctor familiar with this type Injury or gangrene 
may result. 

1. Unscrew spring chamber cap (C) using JOG 1521 
Spring Chamber Cap Wrench. 

2. Loosen and remove lift adjusting screw lock nut (0). 

3. Loosen pressure adjusting screw lock nut (E) using 
JOG1515-2 Special Wrench. 

4. Connect nozzle to tesler, then adjust 
to specifications by tuming the p,,'~ur. 
screw (A). Use JOG1522 Pressure 
Tool . 

5. TIghten pressure adjusting 
SpecifICation, then recheck 

7. 

8. Tont"~ 

CTM331 (05APR06) 

lock nut (0) to specification. 

A-Pressure Adjusting Screw 
B-Lltt AdlusUng Screw 
C-Sprlng Chamber Cap 
o-Lftt AdjusUng Screw Lock Nul 
E-Preuure Adlusllng Screw Lock Nul 
F-Sprlng Seel 
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Electronic Fuel System Repa'r and Adjustments 

9. Recheck opening pressure. 

Fuellnlecllon Nozzt.-SpecHlcatlon 
Pressure Adjusting Screw Lock 
Nut-Torque ...................................................................... 10 Nom (lib-h) 
uti Adjusling Screw Lock Nut-
Torque ......... ..................................................................... 5 Nom (3.5 Ib-ft) 

Install Seals on Fuel Injection Nozzle 

IMPORTANT: Each time an Injection nowe Is 
removed from the cylinder head. 
replace carbon stop seal (8) with a new 
one. 

1. Position JD258 (JO-258) Nozzle Carbon Stop Seal 
Installer (A) over noule tip. 

2. Install a new seal washer (e) onto nozzle body. 

3. Position a new carbon stop seal (8) on seal instal 
Slide the carbon seal until it seats in its graov on 
nozzle body. !III ... 

NOTE: If nozzle is not going to be 
instalf a No. 16189 Nozzle 
nozzle tip. Plug alf other 
prevent contamination. 

CTM331 (05APR06) 02-090-24 

A-Co,b., Slop Seilinstalllf' 
B-Cefbon Slop Sell 
C-S&II WI.NlI 
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Electronic Fuel System Repair and Adjustments 

Install Fuel Injection Nozzles 

IMPORTANT: Before installing injection nozzles, make 
sure nozzh!s are clean and free from oil 
or grease. 

NOTE: If nozzle bore in cylinder head must be cleaned, 
use JDE39 Nozzle Bore Cleaning Tool. See 
REMOVE FUEL INJECTION NOZZLES earlfer fn 
this group. 

1. Remove plug (if installed previously) from nozzie bore 
In cylinder head and blowout bore with compressed 
air. 

NOTE: Make sure that the sealing suriace of the cylinder 
head (on which the seal washer will be resting) Is 
smooth and free of damage or dirt. This could 
prevent proper sealing. Dirt and roughness could 
also cause nozzle to be distorted when the 
attaching screw is tightened, making the valve 
stick. 

2. Install nozzle with spacer and clamps in cylinder head 
using a slight twisting motion as nozzle is seated in 
bore. Illustration shows relationship of parts r.alul,,>d~ 
for proper installation. 

3. Align nozzle clamps and Install cap screw. 
tighten cap screw at this stage. 

4. Comect fuel pressure line to 
slightly loose until air is bled 

5. Tighten nozzle hold-down 
specifications. 

. •...••.••...... 40 Nom (30 Ib-II) 

•..•.••...••..•.••.•..•..•....••....•..•.•.••.•.. 5 Nom (3.71b-1I) 
(44 tHn.) 

CTM331 (OSAPR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 

PN-53 



Electronic Fuel System Repair and Adjustments 

7. Bleed air from loose inJection line connection. Tighten 
connection using two wrenches to the following 
specifICations. 

Specllk:eUon 
Fuel Injection Nonie Oellvety 
Ufle--Torque ................................................................... 27 Nom (20 Ib-tl) 

See BLEED THE FUEL SYSTEM in this group. 

Bleed the Fuel System 

A CAUTION: Escaping fluid under pressure 
penetrate the skin causing serious InJury. 
hazards by relieving pressure before 
disconnecting hydraulic or other lines, 
all connections before applying 
Search for leaks with a piece of 
Protect hands and body 
fluids. 

If an accident oocu,', 
Any fluid injected 
8ur9100lly ren,oY< 

' edllcol source. 

has been opened up for service 
removed}, it will be necessary 

be bled at one of several locations. 
I it may be necessary to 

operator's manual and choose the best 
your engine/machine application. 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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Electronic Fuel System Repair and Adjustments 

1. Loosen the air bleed ... ent screw (A) two fuU tums by 
hand on fuel filter base. 

A-Bleed .... nt Screw 

2. Operate fuel supply pump prime Ie ... er (6) or primer 
bunon on fuel filter base (if equipped) . 

3. Tighten bleed plug securely; continue operating primer 
untll pumping action Is not felt. 

4. Start engine and check for leaks. 

If engine will not start, it may be 
from fuel system at fuel injection 
nozzles as explained next. 

~rimer L.v.r 
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Electronic Fuel System Repair and Adjustments 

At Fuel InJection Pump 

1. Loosen fuel return line (A) at fuel injection pump. 

2. Operate fuel supply pump primer lever or primer button 
on fuel filter base (if equipped). 

3. As soon as fuel flow is free from air bubbles. tighten 
fuel return line to specifications. Primer lever is 
spring-loaded and will retum to normal position. 

Fuel InfecIIon Pump Retum 
U_Torque ............. _ .................................................... 27 Nom (20 bofl) 

At Fuel Injection Nozzles 

1. Place throttle lever in halHhrottle position. 

IMPORTANT: Always use a backup wrench 
loosening or tightening fuel lin •• '. 
nozzles and/or InJectton 
damage. 

2. Using two open-end wrenches. 
connections at injection nozzles. 

3. Crank engine over with 
(but do not start engine) 

4. 

bubbles flows 
connection to 

: .......................... 27 Nom (20 bofl) 

remaining Injection nozzles (if 
has been removed from fuel 

not start. see your authorized servicing 
distributor. 
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Group 110 
Electrical Engine Control Repair and Adjustment 

Engine Control Unit (ECU) 

IMPORTANT: 00 NOT pressure wash the Engine 
Control Unit (ECU). 

Before welding on engines with ECU, 
protect the ECU from hlgh-current 
damage as follows: 

1. Disconnect ECU-to-vehicle frame 
ground connection. 

2. Disconnect all other connector. from 
ECU. Also disconnect module 
connector at injector pump. 

3. Connect welder ground clo.e to 
welding point and make sure ECU 
and other electrical components are 
not in the ground path. 

NOTE: For diagnosis and testing of the electronic engine 
control and sensors, refer to Group 150. 

IMPORTANT: DO NOT OPEN ENGINE CONTROL 
UNIT. 

NOTE: The sealed ECU assembly is the system 
component LEAST likely to fail. Ensure that it 
isolated and identified as the defective 
before '. See and 

The ECU Is not repairable. If It is 'W" ",",,,, 

replace it as a unit. Provide the 
number when ordering a new 

IMPORTANT: If an ECU 
with the 
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Electrical Engine Control R8pBir and Adjustment 

Remove and Install Engine Coolant 
Temperature Sensor 

1. Oisconnect engine coolant temperature sensor wiring 
connector and remove sensor. 

2. Coat sensor O-ring with JDT405 High Temperature 
Grease and install sensor in thermostat housing. 
Tighten to specifications. 

SpeclflcaUon 
Engine Coolant Temperature 
Sensor-Torque .............................................................. 15 Nom (11 Ib-fl) 

3. Install sensor wiring connector. 

Remove and Install Loss of Coolant 
Temperature Sensor 

1. Disconnect loss of coolant temperature sensor wiring 
connector and remove sensor. 

2. Coat ",,"sor O-ong with JOT 405 High 
Grease and install sensor in the rear of 
head. Tighten to specifications. 

SpeclflceUon 
Lou of Coolant Temperature 
SellSOf-Torque ....•..•.....••.....••.•..........•.•. ; 
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Electrical Engine Control Repair and Adjustment 

Replace Crankshaft Position Sensor 

1. Disconnect sensor wiring connector. 

2. Using a deep well socket, remove crankshaft posillon 
sensor (A). 

3. Replace sensor and O·ring in timing gear cover. 
Tighten sensor to specifications. 

SpecllaUon 
Cranklhafl Position Sensor-
Torque ••••.••..•....••••..•....•..•..•..•.•••••.••.•.•••.•.••....•...••..•.••.••••. 14 Nom (10 1b·1I) 

4. Install sensor wiring connector. 

Remove and Install Oil Pressure Sensor 

1. Disconnect oil pressure sensor wiring connector 
(shown disconnected) and remove sensor from cylinder 
block. 

2. Coat threads of sensor with LOCTITE· 592 Pipe 
Sealant with TEFLOW. Install sensor In oil 
housing and tighten to specifications. 

Speclflc.tIon 
Oil Pressure Sensor-TOtqU8 ... .. .................... . 

LOCTITE Is a 

CTM331 (05APR06) 02-110-3 

Oil PfO$$JJre Sensor 
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Electrical Engine Control Repair and Adjustment 

Remove and Install Manifold Air Temperature 
Sensor 

1 Oisconnect air temperature sensor wiring connector 
. and remove sensor (A) from air Intake line. 

2. Replace O~rlng and install sensor in air Intake line. 
Tighten sensor to spedficatlons. 

Speclflc.llon 
ManIfold Ak" Temperarure 
s.w.or-Torque ......... .. _ ................................................... 10 Nom (7lb-ttl 

3. Install sensor wiring connector. 

Remove and Install Fuel Temperature Sensor 

1. Disconnect fuel temperature sensor Wiring connector 
and remove sensor (A) from fuel Injection pump. 

2. Replace O·ring and install sensor Into fuel inj"ctiClIII 
pump and tighten to specifications. 

Specfflc.llon 
FIJIII Temperarure Sensor-
Torque ................................•............................. 

3. Install sensor wiring '''''In,<:to 
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Electrical Engine Control Repair and Adjustment 

Remove and Install Fuel Heater 

1. Disconnect fuel heater wiring connector and remove 
heater from filter base. 

2. Replace O-ring and install fuel heater in primary fuel 
filter inlet port to specifICations. 

Specilication 
Fuel Healer-Torque ..•.••.•..••.•..•.••..•.••.•..•....••••.••.••.•..•.••.•..•. 9 Nom (71b-II) 

3. Install healer wiring connector. 
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Electrical Engine Control Repair and Adjustment 

Connectors 

Connectors are devices that provide for assembly and 
disassembly of systems. Connectors should always be 
serviced using tools designed for that type of connector. A 
good crimp is important to mechanical and electrical 
soundness. Repaired connectors should be physically 
tested by pulling to be sure the contact is finnly attached 
to the conductor. 

IMPORTANT: If for some reason the connectors are 
not connected, such as when the fuel 
Injection pump is removed, H Is 
Important to protect the connectors 
from debris. 

Refer to the procedures which follow for repair of various 
types of connectors. 

Use Electrical Insulating Ce,ml)o'''l ' l''I 

Apply AT66865 Compound directly to 
between the wire seal and connector 
a moisture barrier, especially in 
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Electrical Engine Control Repair and Adjustment 

Using High-Pressure Washer 

IMPORTANT: Reduce pressure whan directing 
pressurized water at electronic or 
electrical components and connectors 
as this may cause the components to 
malfunction. Always reduce pressure, 
and spray at a 45 to 90 degree angle. 
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Electrical Engine Control Repa;r and Adjustment 

Repair WEATHERPACK'" Connector 

1. Disconnect WEATHERPACI(TII connector. Remove the 
tie bands and tape. 

2. Open the secondary lock on the back of the comector. 

3. klantify wire coIOf/number to the connector cavity. 
Make sure each wire goes back to the correct cavity 
location. 

4. Insert JDG364 Extraction Tool1 over terminal contact In 
connector body. Extraction tool needs to be fully 
seated to unlock terminal tangs from the connector 
body. When tool is seated, gently pull the wire from the 
back of the connector. If the wire(s) or terminal(s) are 
being repaired, go to step 5. If the wires and terminals 
are OK and only the connector is being replaced, go to 
step 9. 

WEATHERPACK 16. 

, '''''''''' .>JI."'O. " ~ 
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Electrical Engine Control Repair and Adjustment 

7, Select correct size of seal. S~d9 the seal over the wire 
insulation with the smaller diameter side facing the end 
of the wire. Small diameter side of seal should line up 
with the outer edge of the Insulation. 

IMPORTANT: The seal must fit snug over the cable 
insulation without a gap between the 
cable seal and the insulation. 

NOTE: Cable seals are color coded for three sizes of 
wire: 

• Green· 18-20 Gauge Wire 
• Gray · 14-16 Gauge Wire 
• Blue · 10-12 Gauge Wirs 

8. Select correct size tennina! on wire and crimp In 
poSition with a W-type crimp using a JDG783 
WEATHER PACKTIoI Crimping Tool. 

NOTE: Terminals have numbered identification for 
sizes 01 wire: 

• 1115· 14-16 Gauge Wire 
• #19· 18-20 Gauge Wire 

WEATHER 
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Electrical Engine Control Repair and Adjustment 

9. Insert terminal Into connector. Terminal should click 
when It is fully seated. Make sure the wire is inserted 
into the correct: connector cavity. 

IMPORTANT: Terminal tangs must be carefully spread 
to ensure good seating on connector 
body. If terminal is being reused in a 
new connector, make sure tangs are 
spread. 

NOTE: Connector bodies are "keyed- for coffeet 
terminals. Be sure terminals are correctly aligned. 

Correct term(nal installation for sleeve (A) and pin 
(B) Is Illustrated. 

10. Gently pull on wire to insure that the terminal is 
locked In position. 

11 . Repair Of transfer remaining wires. 

12. Close the secondary lock on the back of the 
connector. 

13. Retape wires and add the required tie bands to the 
hamess. 
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l Electrical Engine Control Repair and Adjustment 

Remove Blade Terminals from Connector 
Body 

NOTE: Use JDGn6 Extraction Tool with 56, 280. and 
630 Series M£TRI-PACK terminals. Use JDGn7 
Extraction Tool with 150 Series METRI-PACK 
terminals. 

1. Insert JOG776 or JDG777 Terminal Extraction Tool' 
into connector body pushing the terminal locking tang 
inward. 

2. Gently pull wire and remove terminal from connector. 

3. Adjust the locking tang on the terminal to it's original 
position before installing into a connector. 

'IncJudfJd In JT071958 Electrical Repair Kif 

I 
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A 

A-locking Tang 
B-Ortvln.1 Po.llion 
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Electrical Engine Control Repair and Adjustment 

Repair (Pull Type) METRI-PACK'M Connectors 

1. Disconnect the METAl-PACK connector (A) from the 
ECU. 

2. Remove tie bands and tape from the wiring harness 
behind the connector. 

3. Identify wire color/number to the connector cavity. 
Make sure each wire goes back to the correct cavity 
location. 

4. Using JOG77S Tannlna! Extraction Tool {C)l, carefully 
remove the connector seal (8) from the back of the 
connector. 

IMPORTANT: Make sure no damage to the seal 
occurs or water and contaminants will 
corrode terminals. 

NOTE: Extractfon tool must be used from the back of the 
connector. 

5. Using JDG77S Terminal Extraction Tool (e), angle 
tip so it slides along the top edge of the connector. 
Make sure the extraction tool is centered in the 
connector cavity and push the tool in until r."jst, __ 
fell 

6. With extraction tool inserted into the 
rotate tool clockwise and co<,ntEII·a 
than 1/8 tum each direction) to 
loc~ng tang (D). 

7. Remove extraction tool 

8. Push wire until term· 
the connector. If 
4·6. 

~'tra"t, repeat steps 

METRI-PACK is a ITSdemarl< 01 Delphi Packard Electric Systems 

, IncIud«I JT07195B Electricat Repair Kit 

CTM33t (OSAPR06) 
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A-Connector 
B-Conneclor Seal 
c-.JOGm Termlnll Extractkln Tool 
D-Termlnll Loc6Ilng Tang 
E-Tlln1'WIll 
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Electrical Engine Control Repair and Adjustment 

9. Using JDG145 Universal Electrical Pliers" cut off wire 
directly behind the terminal. 

IMPORTANT: Save as much wire as possible. tf only a 
couple of wires are shorter than the 
rest, all of the strain will be placed on 
them. Damage to the harness may 
occur. 

10. Using JDG145 Universal Electrical Pliers\ strip 6 mm 
(1 /4 in.) insulation from end of wire. 

11. If wire has been removed from the connectOf', make 
sure the wire is fed through the connector (F) and in 
the correct cavity. 

12. Using either JDG783 (G) or JDG707 (H) Crimping 
Pliers, crimp a new tenninaJ on the wire. 

13. Make sure tenninal locking tang (D) on new tenninal 
Is In outward position. Pull wire back into connector 
cavity until tenninal locks. 

NOTE: Terminal will s8at only one way. If terminal does 
not pull into the connector body socket, check 
correct terminal alignment (E). 

14. Push on the wire to make sure tanninal is 
the connector. 

15. 
Make sure seal Is in it's 

16. Retape the wires and 
the hamess. 

~ " JDG .. , Eh""'~"'''''' Tool K# 

CTM331 (05APR06) 02-110-13 

D-Termln.1 Locking Tlng 
E--<:Grrecl TermlNlI O"'-nlelloo 
F-Wlre 
G--JDG783 Termlnel Crimping Tool 
H-.JDG707 Termlnel Crimping Tool 
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Electrical Engine Control Repair and Adjustment 

Repair (Push Type) METRI-PACK'" 
Connectors 

1. Disconnect the METRI-PACK connector. Remove the 
tie bands and tape. 

2. Remove secondary lock (A). 

3. Identify wire color/number to the connector cavity. 
Make sure each wire goes back to the correct cavity 
location. 

4. Insert JDG776 or JDG777 Terminal Extraction ToolI 
(8) into connector cavity (C) pushing the terminal 
locking tab inward. 

NOTE: Use JDG776 Extraction Tool with 56, 280, and 
630 Series METRI-PACK terminals. Use JDG7n 
Extraction Toof with 150 Series METRI-PACK 
termInals. 

5. Remove extraction tool and pol wire from the back of 
the connector. 

6. Using JDG145 Universal 8ectrical Pliers!. cut off 
directly behind the terminal. 

7, Using JDG145 Universal Electrical PliersJ 
(1 /4 In.) Insulation from end of wire. 

8. Select correct size of seal. Slide the 

insulation with the sSI~m~a:~II.~:r;rd!:~~ 
of the wire. Small dl 
with the outer edge of the 

CTM331 (05APR06) 02-110-14 

Secondwy lock 
I _ ...... 

• ! 
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Electrical Engine Control Repair and Adjustment 

IMPORTANT: The seal must fit snug over the cable 
Insulation, without a gap between the 
cable seal and the Insulation. 

NOTE: Cable seals are color coded for three sizes of 
wire: 

• Green - 18-20 Gauge Wire 
• Gray - 14-16 Gauge Wire 
• Blue - 10-12 Gauge Wire 

9. Select correct size contact for wire. 
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Electrical Engine Control R9p8ir and Adjustment 

10. Crimp contact (A) on wire with a W" type crimp using 
JDG865 Crimping Tool (6). 

11 . Crimp cable seal (C) on contact using JDG865 
Crimping Tool (8). 

12. Make sure locking tang (0) on the new terminal Is in 
the outward positIon. 

13. Push terminal into the correct connector cavity until 
terminal locks. 

14. Gently pull on wire to verify terminal is locked into the 
connector. 

15. Place the secondary lock back on the connector. 

16. Retape the wires and add the required tie bands to 
the harness. 

A-conllct 
B-T ... 
c-cabieSUI 
D-TermlnlJ LockInll Tlnll 
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Electrical Engine Control Repair and Adjustment 

Repair DEUTSCH'" Connectors 

1. Disconnect the Deutsch connector. Remove the tie 
bands and tape. 

2. Identify wire color/number to the connector cavity. 
Make sure each wire goes back to the correct cavIty 
location. 

3. Select correct size extractor tool for size of wire to be 
removed: 

• JDG361 Extractor Tool· 12-14 Gauge Wire1 

• JDG362 Extractor Tool • 16-18 Gauge Wlre1 

• JDG363 Extractor Tool· 20 Gauge Wire2 
• JDG785 Extractor Tool· 6-8 Gauge Wire3 

4. Start Inserting the wire into the handle end (A) of the 
correct size extraction tool. 

5. Slide extraction tool rearward along wire until tool tip 
snaps onto wire. 

IMPORTANT: DO NOT twist tool when Inserting In 
connector. 

6. Slide extraction tool along wire into connector body 
until tool is positioned over terminal contact. 

7. Pull wire from connector body using 

8. Using JOG145 Universal Electrical 
directty behind the terminal. 

9. Using JOG145 Universal 
(1/4 in.) insulation from 

iDe",,,,,, C""""ny 

08,,,.,,,_, R .... Tool KIt and J0G359 DEUTSCH 

~'''l>59 DElfTSCH Elt1ctrical Repair Ki/ 

'lfIC:ItxMcI in JT071958 EleclricaJ Repair Tool Kit 

'IncJudeclln Jool55 EiBctrical Rapalr Tool Kif 

CTM331 (05APA06) 
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Electrical Engine Control Repair and AdjustmfHlt 

10. Adjust selector (A) on JDG360 Crimping Tool for 
correct wire size . 

11 . loosen lock nut (B) and tum adjusting screw (C) In 
until screw stops. 

A-5elector 
B-Loek Nut 
c-AdjulUng SCr.w 

12. Insert terminal (A) and turn adjus1ing screw (0) until 
terminal Is flush with cover (B). 

IMPORTANT: Satect correct size terminal to fit 
connector body. 

13. TIghten lock nut (C). 

A-TerrnlMI 
e--c. .... 
c-t.ockNut 
D-AdJullting SeAl. 
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Electrical Engine Control Repair and Adjustment 

14. Insert wire in tenninal and crimp until handle contacts 
stop. 

IMPORTANT: Terminal must remain centered between 
Indenters while crimping. 

15. Release handle and remove terminal. 

16. Inspect tennlnals to ensure all wires are in crimped 
barrel. 

IMPORTANT: II all wire strands are not crimped Into 
terminal, cut off wire at terminal and 
repeat terminal Installation procedures. 

NOTE: Readjust crimping tool for each crimping 
procedure. 

17. Push tenninal straight into correct connector cavity 
until positive stop is fett. 

IMPORTANT: Install terminal in correct connector 
cavity using correct size grommet. 

18. Gently pullan wire to verify terminal Is locked into the 
oonnector. 

19. Transfer remaining wires to correct cavity in 
connector. 

20. Retape the wires and add the requlr 
the hamess. 
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Electrical Engine Control Repair snd Adjustment 

Repair AMP Connector 

lJsJfIg AMP CtimpIng Tool 

C-WIAI 
D-CrlmiHng Slol 

1. Disconnect AMP connector. Remove the tie bands 
and tape. 

2. Identify wire color/number to the connector cavity 
Make sure the each wire goes back into the carr 
cavity location. 

3. Press JOG1369 Terminal Extraction 
of COfVlector and remove wire and 
back of connector. 

NOTE: Verify wire stripping 
before using . . 

4. 

CTM331 (OSAPR06) 

Tool so that the back 
tool handles 

to open fully. 

provided with tool to 
which Crimping slot (0 or E) to use. 

(F) by the mating end, insert 
(G) first, through the front of 

Into the appropriate crimp slot (O or E) . 

Make sur. that both aidea of the 
insulation barrel (G) are started 
evenly Into the crimping section. Do 
NOT aHempt to crimp an Improperly 
po"tJoned terminal. 

7. Position the terminal so that the open .V' of the 
wire and insulation barrels (H and G) face the top 
of the tool. Place the terminal up Into the nest so 
that the movable locator (B) drops into the slot in 
the terminal as shown. Butt the front end of the wire 
barrel (H) against the movable locator. 

8. Hold the terminal (F) in position and squeeze the 
tool handles together until ratchet engages 
sufficiently to hold the terminal in position. 00 NOT 
deform insulation barrel or wire barrel. 

9. insert stripped wire (C) into terminal insulation and 
wire barrels until it is butted against the wire stop. 

4.5 L & 6.S L Level 12 Electronic Fuel System .,
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Electrical Engine Control Repair and Adjustment 

10. Hold the wire and terminal (A) in place. Squeeze tool 
handles together until ratchet releases. Allow tool 
handles to open and remove crimped terminal. 

NOTE: The crimped terminal may stick in the crimping 
area. It can be easily removed by pushing 
downward on the top of the locator (B). 

11 . Install wire in correct connector cavity. 

12. Aetape the wires and add the required tie bands to 
the hamess. 

A-Wlre and Terminal 
B-Locator 
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About this Group 

In this group. the fuel system information is described in 
the following categories: 

• Fuel System Operation 
• Fuel Supply Pump Operation 
• Anal Fuel Filter Operation 
• Fuel Injection Pump Operation 
• Fuel Injection Nozzle Operation 

Group 130 
Electronic Fuel System Operation 
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Electronic Fuel System Operation 

Fuel System Operation 

E-fullln)ectlon Pump 
F-0Y41l1Iow Vllve 
G--Fuel Injection Nozzil 

-.:~rng pump (C) draws fuel from the tank (A) 
El~ i the fuel. Once the fuel is pressurized in 

supply pump. it travels through the final fuel 
to the fuel injection pump (E). On some 

CTM331 (OSAPR06) 

H--fUII Leak-otf Una 
I-Tlnk P""~I'II Fuel 
J-&lpply Pump P,.. .. u,.. 

'"~ 

K-InJ.ctlon Pump PI'IIUUI'II , .... 

applications. fuel is routed through a prefitter (8) prior 
to the fuel supply pump. A water bowl can be included 
with either the prefilter or final fuel filters. Typically, the 
water bowl is located at the first mer in the system. 
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l Electronic Fuel System Operation 

The fuel injection pump raises the required fuel 
pressure for injection. This high pressure fuel is routed 
through the delivery (pressure) lines to the fuel 
in}action nozzles (G), If there is excess fuel in the 
injection pump, it is released through an overflow valve 
(F) and returned to tank through the fuel leak-off line 
(H). 

Once the pressure of the fuel inside the injection 
nozzle (G) overcomes the nozzle valve, fuel is forced 

out a small orifice in the nozzle tip. This allows for fuel 
to atomize as it enters the combustion chamber. 
Excess fuel from the nozzles is routed through the fuel 
return leak-off line and returns to the fuel tank. On 
some applications, the fuel goes ttYough a fuel cooler 
before returning to the fuel tank. 
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Electronic Fuel System Operation 

Fuel Supply Pump Operation 

The Sofabex fuel supply pump uses an eccentric lobe on 
the engine camshaft to operate the lever (0) on suppty 
pump to pressurize fuel system. 

Fuel is drawn by the diaphragm-type pump from the fuel 
tank into the inlet side (0) of this pump. 

As the lever (G) rides on the high side of the camshaft 
lobe, the rod (F) pulls diaphragm (I) down. Suction 
pressure opens the inlet check valve (e) and fuel ls drawn 
into the pump. 

As the camshaft lobe rotates to the low side, the return 
spring (E) forces the diaphragm (I) upward. The resulting 
fuel pressure closes the inJet check valve (e) and opens 
the outlet check valve (B), deUverlng fuel through the 
outlet (A) to the injection pump. 

A hand primer lever (H) is provided for manually forcing 
fuel through the system to bleed air from the fuel filter, 
lines, etc. 
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L Electronic Fuel System Operation 

Final Fuel Filter Operation 

Fuel enters the filter at inlet (e), flows through filter 
element (0) and exits through outlet (8) to the fuel 
Injection pump. The 5 micron filter element is housed in a 
sediment bowl attached to the base with a threaded 
retaining ring. 

Since water and contaminants settle at the bottom of the 
sediment bowl, a drain plug (E) Is provided. On some 
options. a water bowl is attached to the bottom of the 
sediment bowl. 

Air in the system can be expelled through the air vent 
when bleed SCfew (A) is loosened. Optional priming pump 
(F) draws fuel from the fuel tank to fill the filter bowl when 
the filter element is changed. The priming pump also 
sl4>P1ies fuel from the filter to the injection pump. 

A-Bleed Screw 
8-fuel OuUet 
C-Fuel Inlet 
O--Fllt., Element 
E-or.ln Plug 
F-Primer Pump 

CTM331 (05APA06) 03-130-5 

I 
I 

4.5 L & 6.8 L Level 12 Electronic Fuel System -PN.., 

.. 



Electronic Fuel System Operation 

Fuel Injection Pump Operation 

A-F,* Inlet FItting 
a-ttelyY Duty Drlvenn 
C-Tl'llnlf., Pump 

NOTE: The above illustration has 
permission from S"ma,dyn<> A 
COIpOration. 

The main components of 
injection pump are the 
pump (C), cam ring 
(HI, pump control 
(F). The crarlksh 
of the pump 
The rotation 

two components. 
the transfer pump, 

,:~~;:;bUIOrshaft since all of 

(inside the injection pump) 
final filter through the fuel inlet 

revolution, it pressurizes fuel 
kPa (0-11 bar) (0-160 psi) 

on the rotational speed of the plXTlp. Once 

eTM331 (05APR06) 

J-Fuel Return FlnlnWHoullng 
P,. .. u,. Rigulllior 

the fuel has been pressurized by the transfer pump, it 
can travel to three locations: inside the plungers of the 
cam ring (0), into the injection pump housing cavities, 
and recirculated back to the fuel inlet passage. 

When the pump control valve Is open, it allows the 
transfer pump pressurized fuel to enter the high 
pressure chamber. The Engine Control Unit (ECU) 
energizes the fuel control solenoid which causes the 
pump control valve to close. When the pump control 
valve is closed, the plungers in the high pressure 
chamber create injection pressure because they are 
forced inward by the rotation of the cam ring. High 
pressure fuel is forced through the discharge fittings to 
the injection nozzles. When the fuel control solenoid is 
de-energized, the pump control valve opens. The fuel 
in the high pressure chamber is spilled out of the high 
pressure chamber into the transfer pump fuel. 
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l Electronic Fuel System Operation 

Some of the transfer pump pressure fuel is released 
thrOUgh a port that contains a vent wire into Injection 
pump housing cavities. The purpose of housing 
pressure fuel is to keep the injection pump 
components cooled and lubricated. The amount of fuel 
thaI is released into the housing is determined by the 
size of the vent wire. The pressure of the housing is 
cootrolled by the fuel retum fitting/pressure regulator 
(J). If the pressure exceeds the regulator, it will return 
fuel to the fuel tank. The ECU monitors the fuel 

temperature of the housing through a fuel temperature 
sensor (I). For more information on the fuel 
temperature sensor, see MEASURING 
TEMPERATURE in Group 140 of this Section. 

The remaining transfer pump pressure fuel travels 
through a transfer pump regulating valve. This I 
for fuel to retum to injection pump inlet pressure. 
circulates the fuel back through the "."st" WIll 
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Electronic Fuel System Operation 

Fuel Injection Nozzle Operation 

The nozzle spray tip (A) forms an integral unh with nozzle 
body (0) from which h cannot be separated. The injection 
noule is secured In the cylinder head by three 
superimposed spring clamps which press on a location 
damp and a cap screw. The contact pressure is limited by 
a spacer ring. The nozzle is sealed in the cylinder head at 
its lower end with a carbon stop seal (8). The top end is 
sealed with seal washer (0). Clamp (P) ensures correct 
position of the complete fuel injection nouSe in the 
cylinder head. The leak-off Une is connected by T·fitting 
(M), which is fitted on the nozzle body and secured a cap 
with O-ring seal (1). 

The fuel injection naule works basically in the same way 
as a nonnal spray type nozzle. Its opening pressure is 
adjusted by the pressure adjusting screw (0) . The Uft of 
nozzle valve (C) is adjusted by screw (K) located in 
pressure adjusting screw. 

The carbon stop seal (8) prevents carbon from collecting 
around nozzle in cylinder head. The fuel injection naules 
have four orifices. 

A-sprIY tip 
B-Clrbon atop .. II 
c-Noz:zle valve 
D--Nonle body 
E-s.II .llher 
F-Connec:tlon tor In)Ktlon IInl 
G-NozzIe "Itv. gulda 
H-Unlon nut 
l-sprtng ... , 

J-AdJullible ......... ~"" 
K-Uh Idlultlng aerll. 
L-Lock nut tor PfHIUrli 
M-T-tlttlng 
~k nut for II" 
~rllHUrliad 
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About This Group 

Group 140 
Electronic Control System Operation 

In this group, the electronic control system is described tn 
the following categories: 

• Electronic Control System Terminology 
• Electronic Control System Operation 
• Monitoring Engine Parameters 
• Electronic Control System 
• Measuring Temperature 

- ECT (Engine Coolant Temperature) Sensor 
- MAT (Manifold Air Temperature) Sensor 
- Loss of Coolant Temperature Sensor 
- Fuel Temperature Sensor 

• Measuring Pressure 
- Oil Pressure Sensor 

• Measuring Throttle Position 
• Measuring Engine Speed 

- Crank PositIon Sensor 
• Marine Throttle Control Options 

- Engine Synchronization ThroWe Control 
- Throttle Control Location Control 

• Pump Solenoid 
• Water in Fuel (WIF) Sensor 
• Engine Control Unit (EeU) 
• Controller Area Network (CAN) 
• Cruise Control Operation 
• Intake Air Heater Operation 
• Engine Protection 
• D9fate Programs 
• Multiple Torque Curves Selection 
• Govemor Droop Mode Selection 
• Engine Control Unit (ECU) Self 
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Electronic Control System Operation 

Electronic Control System Terminology 

Actuator 

. ... Iog 

Boost 

CAN 

DTC 

Digital 

ECT 

ECU 

... 
J1581JJ1708 

MAT 

PRDM 

PWM 

RAM 

SAE 

.. " .... 
SPN 

CTM331 (05APROO) 

A device controlled by the (ECUj to perloon a certain function. 

Signal wl*:h has a continuous 111ng8 01 possbe voltages. UI\.I8Iy 0 to 5 lioii 01 0 to 12 volt spts . 

Engine Coolant Temperature (sensot). Measur8l!lthe temperature 01 the 
TEMPERATURE later In Ihl' Group lot detalls. 

Engine Control Unit. The oomputar which controls the fuel , air, 
CONTROl. UNIT (EaJ) later In IhII Group lor details. 

Failure ModIIIdeRIfIer. The teCOnd part 01 a 
to the SAE JI939 standan:1 The FMIId&ntiIIes 
the Suspect Parameler Number (SPN). 

The SocIety 01 Automotive Engineers 
Is the aoltware s tandard. J17081s the 

~k"'>m.>"."" 01 heavy duty vehicles. J I587 

the air in the intake manifold. See MEASURING 

wtlictl oonIains the calibration intormation follhe engine 
~U) .,," • this Group lot detaUs. 

wljch con,lst, 01 a pulse generated al a llxed lrequency. 
lignal, lho on time 01 !he signal Is Increased or decreal8d (morutated) 

actuator. 

computer memory within the ECU wtlictl changes as 1he engine 18 
is oH. See ENGiNe CONTROL UNIT (ECU) laler In Ihis Grot4l tor detail. 

!IIIIi.,..~ .. Working with society to promota vehicle safety and maintenance and energy 

ECU 10 moniIor various engine parameter. . 

;~,~"C ... ~~>~. The IIrst half 01 a two-9art code that ldantifiel control system fault codes ilCCOIdi log 
J 1 g39 Standard. The SPN Identifies the system 01 component that hat Ihe Iallure. The aec:oncI half 01 

Is the FaDure Mode IdenWfler (FMI). 

~,.",~ voltage 01 l.A1$witched voltage. 

Swik:hed voltage 
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l Electronic Control System 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 Engine Control 
Unit (ECU). This energizes the ECU and allows it to 
1>oot-up· and ready itself for engine start. 

NOTE: If a wiring problem prevents the key ON signal 
from gening to the ECU. the engine will not 
start 

As soon as the ECU receives an Input from the 
crankshaft position sensor that the engine is cranking, 
it will move the pump control valve to the ~pressure· 
position, which will allow injection pressure to be 
developed. The fuel is delivered to all of the cy~nders . 

To provide cold temperature enrichment, the amount of 
fuel injected is based on the temperature measured by 

Monitoring Engine Parameters 

In order for the electronic control system 

according to a given set 0,11 ~~:~~;~ 
following parameters are m 

• Engine Coolant Te,mpera 
• Loss of Coolant 
• Manilold Air Ten,pe' 
• Oil Pressure 
• Fuel Ternpe.ral \ 
• Throttle 

the Engine Coolant Temperature (ECn sensor. At this 
point, the engine will start and the ECU will go into the 
rooning mode. 

Engine Running Mode ~ 
In the running mode, the ECU monitors inf . 
from the various sensors, then determines the 
optimum amount of fuel to inject optimum 
injection timing In order to allow 
high power while low 
output. The ECU controls 
and de-engergizlng the 
When the ECU pump 

. When the 
inj"'"ed •• the ECU 

the pump control 
stop. 
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Electronic Control System Operation 

Electronic Control System Overview 

A-oll P ..... UI8 senior 
~ump Control 
C-Englne Control Unit 

CTM331 (05APR06) 

are optional 

serves as an engine 
pump control valve through 

deHvered according to a 
'condiiitions, in precise amounts, and 
relation to piston position. In order 

G-Manlfold Air Tem".ralure H-lo •• 01 Coo"nl 
(MAl) SenlOf Tempenlure Sensor 

to achieve this, the engine control system performs the 
following functions: 

• Constantly monitors engine operating conditions 
• Delivery an optimOOl amount of fuel for operating 

conditions 
• Provides multiple oontrol modes 
• Performs self-diagnosis 
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L Electronic Control System Operation 

Measuring Temperature 

The Engine Coolant Temperature (ECn sensor, loss of 
Coolant Temperature sensor, Manifold Air Temperature 
(MAT) SensOf, and Fuel Temperature sensor are 
thermistors (temperature sensitive variable resistors). The 
sensO(s' resistance goes down as the temperature that it 
is exposed to goes up (negative temperature coefficient). 
Higher temperatures result in lower voltages and lower 
temperatures result in higher voltages. The Engine Control 
Unit (ECU) sends 5 volts to the sensor, monitors the 
voltage drop across the sensor, and compares the voltage 
drop to pre programmed 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 dose when a specific temperature 
is reached. 

Engine Coolant Temperature (ECT) 

On most applications. the Engine C00i!Q.! 
(ECT) sensor is located In the 
other applications, it may be 
cylinder head. 

The ECU monitors 

• Engine 
engine 

information on 
see, ENGINE 

TEPFiO(3RAM.S later in this 

iomlinatlon - The ECU will 
I delivered during start-up 

~,~~:~d~~I'~n order to speed engine 
will increase idle speed after start-up 

coolant temperature is measured. 

eTM331 (05APR06) 

ECU 

A-Eel sensor 

!! 
ii 
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Electronic Control System Operation 

Loss of Coolant Temperature Sensor 

The Loss of Coolant Temperature sensor is located in the 
rear of the cylinder head (A) on some applications using 
this engine. 

The ECU monitors loss of coolant temperature for engine 
protection purposes. For more infonnation on engine 
protection and derate programs see, ENGINE 
PROTECTION or DERATE PROGRAMS later in this 
Group. 

A-lON 0' Coolant Temperltu,.. SenIOr 

Manifold Air Temperature (MAT) Sensor 

The Manifold Air Temperature (MAT) sensor is located 
the cross over tube (A) or in the intake manifold. The 
sensor measures intake air temperature to help 
calculate the correct fueling and for cold starting. 
ECU also monitors manifold air temperature 
protection purposes. For more Infonnation 

protection and der·aat~.'~;~~:O:~A~ 
PROTECTION or D 
Group. This sensor is optional and is 
applications. 

A-MAT SenIOr 
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l Electronic Control System Operation 

Fuel Temperature Sensor 

The tuel temperature sensor (A) is located on top of the 
injection pump. It measures the temperature of the fuel in 
the Injection pump that is going through the overflow 
valve. The temperature Is used to help the EeU to 
calculate the correct amount of fueling (ENGINE 
PROTECTION or OERA TE PROGRAMS laster in this 
Group. 

A-Fuel Temperature sensor 

Measuring Pressure 

The system's pressure sensors are 3 wire variable 
resIstors. As the pressure changes, sensor resistance 
changes. The ECU sends a 5 volt reference voltage t 
sensor, monitors the voltage returning on the se or 
signal wire, and compares the vohage drop to _ .... 
preprogrammed values in the ECU's memo 
pressure. In addition to pressure sensor 
applications use pressure switches. Pre 
close when a specific pressure is r d. 
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Bectronic Control System Operation 

Oil Pressure Sensor 

The oil pressure sensor Is an optional sensor located In 
the main engine galley (A). The ECU monitors oil 
pressure for engine protection purposes. For more 
information on engine protection and derate programs 
see, ENGINE PROTECTION or DERATE PROGRAMS 
later in this Group. 

Measuring Throttle Position 

Analog Throttle 

An analog throttle 
sensor to 
sends a 5 
the 

the sensor, monitors 
and compares the 

values in the ECU's 
Input voltage nonnal y varies 

4.0 depending on throttle position. 
at low idle is approximately 1.0 

at high Idle. The ECU has the ability to 
voltages for low and high idle, so the 

may change depending on application. 

CTM33t (OSAPR06) 

ECU 

r -5V 

, " --- r 
-~ 

r 
~ -~ 

PosItion Sensor 
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l Electronic Control System Operation 

Multi·state Throttle 

The multi-state throttle is used when a few fixed engine 
speeds are desired. There arB three types of multi-state 
throttles; Dual·state, Tri-state. and Ramp. All of these 
throttles are wired exactly the same. The only difference is 
the actual switch that is used to control the engine speed. 
For information on each of these throttles, see DUAL 
STATE THROTTLE, TAI·STATE THROTTLE. or RAMP 
THROTTLE later in this Measuring Throttle Position 
section. 

Dual State Throttle 

The dual state throttle is used on applications that use a 
few fixed engine speeds. There are two available 
positions, Low Idle and High Idle. The switch uses 
different resistors to change the voltage ,e!u,na, 
ECU. The EeU uses an internal conversion 
convert the voltage to a specific ,""i~. s, 
switch is in the low idle the 
through a 390 ohm resistor. idle 
1300 ohm resistor. These 
saved depending on the 

CTM331 (OSAPR06) 03-140-9 

See Dual State, Tri-State, 
or Ramp Throttle 
Schematics for 
Multi-State SwitchlWiring 
Information 

MultJ.s18l. Throttle 

Ow/S!III. ThrottllJ 
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Electronic Control System Operation 

Trl-State Throttle 

The tri-state throttle works very similar to the dual state 
throttle. This throttle uses a three position switch, Low 
Idle, Adjustable High Idle. and Non-Adjustable High Idle. 
The switch uses three different resistors to change the 
voltage returned to the ECU. The ECU uses an internal 
conversion table to convert the voltage to a specific 
engine speed. When the switch is in the low Idle position, 
the current is routed through a 390 ohm resistor, 
adjustable high Idle position uses a 1300 ohm resistor, 
and non-adjustable high idle position uses a 3000 ohm 
resistor. These adjustable speeds can be saved 
depending on the needs of the app6cation. The 
non-adjustable high idle is set at the factory to the 
engine's high idie speed and can not be changed. this 
position will always set the engine speed to the factory 
high Idle value. The other two positions are adjustable and 
work exactly like the dual state throttle. 

Ramp Throttle 

The ramp throttle allows the operator 
decrease the engine speed through 
momentary (spring back to 

switch is held in the u~~~:~ 
will increase in sman i 
the downward position, 
Once the desired 

in 
I decrease. 
the switch 

three different 
to the ECU. 

position (center). the 

CTM331 (OSAPR06) 

ohm resistor. When 
a 390 ohm resistor to reduce the 

ohm resistor to ramp up the 
'I remain the same until key cycle 
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l Electronic Control System Operation 

CAN Throttle 

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

Measuring Engine Speed 

Crank Position Sensor 

The crank position sensor operates by detecting no.,ch. '" 
on their respective timing wheels. When a notch 
timing wheel is direclly under the sensor, a 
is induced. The ECU monitors this voltage 
determine the position of the timing 
located on the front of the crankshaft, 
pressed-on crank gear. 

The crank position sensor 
crankshaft. It is an induc'i,v. 
detects teeth on the 
the crank position 

Vehicle CAN Throttle 51 nal 
Conlrller 

CAN Throttle Sctwmaric 

A-Crank Position SenIOr 

E 
C 
U 
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Electronic Control System Operation 

Marine Throttle Control Options 

;""'..,.,,~ Connector 
F-21-Pln ConMCtor 
G-AuxllLiry Station 54Ilect 

" .... H--Auxmsry S .. 1kIn ~t 
Adapter 

marine engines have two, dual·throttle 
throttles with transfer of control 

To operate either option requires a variation of the 
marine transition harness (shown above) . Which 

CTM331 (05APR06) 

~uxllLlry Throttle Adapter 
J-AuxllLlry Throttls Input 
K-Englne Synchronized 

OUtput 
L-Engl~ Synchronlzecllnput 

M-Blnery, Ground. Switched 
Power, snd Stllrt (to 
Instrument Plnsl) 

N--CAN Connecllon (to 
Instrument Pinal) 

harness variation depends on whether one or the 
other, or both options were purchased. Both options 
cannot be operated siroottaneous/y. Descriptions of 
operation of each option follow. 
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l Electronic Control System Operation 

Engine Synchronization Throttle Control 

® 
K1 
J2 
A2 
C2 

E3 1'l.JLfu1 
® K1 

J2 

Two marine engines. having separate __ ._,.. _. 
configured such that their speeds can 
to the other. The ECU of either 
designated as lead ECU through 
page. 

IMPORTANT: 

~r .. bl"d when 'he 
Follower EeU (A) is 

for system voltage 

m~~,:;:f~oIlower ECU to enable 
~ (C2). 

is enabled, ECUs provide potential 
(A2) for Synchronize Enable lights, 

on, and remain on. Follower engine ECU 
honne"" output is disabled. It no longer responds to 
.. rome. It continuously receives lead-engine (8) 

tachometer output (E3), which It uses to cause the 
follower engine to match the speed of the lead engine. 

order to achieve and maintain synchronous engine 
operation: 

• Both engine speeds must be within 100 rpm. or less, 
of each other. 

• Individual throttle command values must be within 
5% of each other. 

• Both engine speed slgnal values must be 975 rpm, 
or more. 

When attempting Synchronous engine operation, if one 
or more of the above conditions are not met, 
Synchronize Enable lights continuously flash on and 
off, until the failing condition(s) has (have) been 
corrected . 

Synchronize Enable lights test occurs at key ON -
lights briefly come on. For this lest to happen, ignition 
key must have been OFF for at least thirty seconds, 
prior to turning it back on 
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r 
Electronic Control System Operation 

Throttle Control Location Transfer 

......... . 
® 

Throffle Control Location TransflJf SchemaO 
This feature allows throttle control from one of two For tti tral to be successful, the 
locations. the wheelhouse or a second (auxiliary) requested throttle must be within 2% of 
station. When the ECU is initialized at key ON. throttle . If the requesting throttle is 
control defaults to the station selected via the trim 2%, upon initiation attempt of 
options page during the last ECU programming. lamp flashes on and off. If the 

To change throttle control location during engine 
operation, the station select pushbutton switch at 
requesting throttle is held engaged until 
lamp is continuously lit. indicating 
transfer has been successful. At this 
can be released without iln .. ,m.opnong 
that station. 

In the case depicted in the 
Transfer Switch at the II 
has been pushed ON. 

-::t~1 station 
AI I Throttle 

Input (B3) to 
I 

CTM33t (OSAPR06) 

Switch Input 
Initiation. ECU 
potential (G2) 

(J2), causing it to 
Wheelhouse Throttle 

causing the wheelhouse 
go out. Throttle control is now 

and no longer at the 
from Wheelhouse Throttle Input 

Throttle Transfer Switch Input 

pushbutton switch is held engaged and 
moves the requesting throttle to within the 

2%, transfer will occur, The lamp will go from 
i to solid. and the switch at the requesting 

throttle can be released. 

" the requesting throttle position is outside nonnaJ 
operating range (that is, out of nonnaJ signal range: 
0-0.5 volts low and 4 .5-5.0 volts high), its lamp 
momentarity lights, then shuts off and remains off. If 
the switch contacts of both throttles are simultaneously 
closed, the ECU selects the Mhighest priority location-, 
which has been designated during ECU programming. 

At key ON. a test of the lamps at both throttle stations 
will occur. Any lamp that does not come on during this 
test is bad. and should be replaced. For this test to 
happen, ignition key must have been OFF for at least 
thirty seconds. 

Nonnal throttle operating vohage is from 0.5 to 4.5 
volts. 
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l Electronic Control System Operation 

Pump. Solenoid 

Located on the end of the Injection pump, the pump 
solenoid (A) controls the movement of the pump control 
valve. This controls the quantity 01 fuel delivered to the 
engine. When the Engine Control Unit (ECU) supplies no 
current to the solenoid, the valve does not move. Thus, 
the injection pump delivers no fuel. When the ECU 
supplies current to the solenoid, the pump control valve 
cloSes off the high injection chamber I which allows the 
fuel in the chamber to reach injection pressure. The 
quantity of fuel is determined by various sensors In the 
control system and messages sent to the ECU. 

Water in Fuel (WIF) Sensor 

Two--Wlre Sensor 

The waler in fuel sensor consists of two J 

the bottom of the bowl of the final fuel 
2OQ.kilohm resistor, in parallel with the 
fuel is a very poor conductor of I 
water, and while only fuel is all current passes th~;~::a 
(E) to sense I :l I 

when water 
Beyond the 
electrodes 
resistor, and 
signal 
to F2, 
greater 

of the bowl. 
jsTa,nee across the 

across the 
from 03. WIF 
the electrodes (C) 

causes ECU to detect a 
derales or shuts down the 

on engine protection and 
,NGINE PROTECTION or DERATE 
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Electronic Control System Operation 

Three~Wire Sensor (Marine Only) 

With no water in the bowl at the bottom of the filter 
canister, the WIF circuit switch (intemalto the ECU) pulls 
the circuit to +5 volts. When water is in the bowl, WIF 
sensor causes the WIF circuit to pull to ground, setting 
DTC 97.00, and engine operation to derate or shut down. 
For more Infonnation on engine protection and derate 
programs, see ENGINE PROTECTION or DERATE 
PROGRAMS later in this Group. 

© = 

-
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l Electronic Control System Operation 

Engine Control Unit (ECU) 

The Engine Control Unit 
Electronic Control 
self-contained unit :irCllItry and 

,.'IT,um fuel quantity and timing 
various sensors 

for operation on multiple power 

..... ;P control valve solenoid for desired fuel 

all·speed governing 
• ~.rfo'ms self diagnosis on the control system 
• Stores trouble codes in memory 

CTM331 (OSAPR06) 

ECU Connector 

The ECU is composed of the following subsystems; 

AnaloglDlgltal Converters 

This portion of the ECU converts the analog voltage 
signals from the various 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 controls the pump control solenoid for 
desired fuel quantity and timing. It also controls the 
self diagnostic system . 
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Electronic Control System Operation 

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 battery voltage to the 
ECU is removed. 

- Read Only Memory· ROM 

Controller Area Network (CAN) 

Controller Area Network (CAN) is used to allow 
communication between other controllers on the 9OjlinE' . 
vehicle and for connecting to diagnostic software. 
the controllers that are required to communicate 
afe connected together using wires forming 
Is an SAE standard that utilizes CAN. 

Just about any type of information 
over the CAN Bus. This information i 
numbers, serial numbers, 
The engine also uses CAN 
controllers. Depending on 
information such as 
shutdown requests, 
communicated 

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

- Electrical Erasable Programmable Read Only 
Memory· EEPROM 

The EEPROM contains Information 
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l Electronic Control System Operation 

Cruise Control Operation 

The ECU is available with and without the cruise 
control function. It is an off-road cruise control that 
maintails constant engine speed under varying load 
conditions. This function is especially intended for field 
applications where an operator faces the need to tum 
the vehIcle around at the end of each row. This cruise 
control allows the driver to use the throttle and/or 
brake to tum the vehicle around. When ready to 
reslme field operations. the operator brings the engine 
speed above 1300 rpm and activates the 
CanceVAesume function again to resume cruise 
speed. An intemal timer gives the operator one minute 
to complete the turnaround maneuver. 

The cruise control has the normal functions of: 

Intake Air Heater Operation 

An optional function not included in 
intake air heater is used to 
temperature to improve cold 
operator turns the key 
uses the fuel '.n,peral" 
temperature and 
"Air Heater 
the air heater 

engine 
, turns on the 

, and energizes 

II in energize the air heater 
manifold. The ECU wilt keep 

~g;lod for an amount of time 
the measured temperatures. 

determined that the preheat time Is 

• Cruise control power "ON" or "OFF" 
• -Ser or ~Bump Up· engine speed 
• "Resume" or "Bump Down" engine speed 
• Vehicle brake or clutch pedal to disengage 

control 

On 12 volt ECUs, the engine speed eo, .... 
two different locations. The primary location 
normally be in the cab of the and Is used 
a constant engine speed 1 
driven. The cruise 
in a location that 
used with the 

adequate, it will tum off the "Air Heater Indicator" tight 
and de-energize the air heater relay. If the operator 
tums the ignition from "ON- to "START" at this time, 
the engine will crank and start. 

If the operator turns the key from "START" to ·ON" 
without waiting for the "Air Heater Indicator" light to 
turn off, the ECU will de-energize the air heater relay 
and a key-offlkey-on cyde is required before 
preheating Is allowed again. 

Anytime the engine cranks but does nol start, a 
key-ofttKey-on cycle will be required before preheating 
is allowed again. 
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Electronic Control System Operation 

Engine Protection 

Engine protection is necessary to prevent damage to 
an engine. There are three different engine protection 
programs available in Engine Control Units (ECUs): 

• No Protection - The ECU does not have the 
software to derate or shut the engine down. It is the 
responsibility of the operator to react to waming 
light(s) on their application. Derating or shuning the 
engine down may be necessary depending on the 
~iagnostic Trouble Code (OTC) that is set. Refer to 
the operator's manual to Identity this information for 
a given application. 

• Engine Protection WrrHOUT Shutdown - The 
ECU has the capability to derate an engine. It Is the 
responsibility of the operator to react to waming 
light(s) on their application to identify if it is 
necessary to shut the engine down. Refer to the 
operator's manual to retrieve this infonnation for a 
given application. 

• Engine Protection with Shutdown- The ECU will 
derate the engine for given OTCs. If a OTC that 

Derate Programs 

The Electronic 
engine when 

ranges. A 
always accompanies a 

requires shutdown is set, the ECU will severely 
derate the engine and shut the engine down in 30 
seconds. If the problem is corrected within the 30 
second delay period, the power will increase at a 
particular rate until full power Is reached. 

Shutdown Override Feature 

NOTE: Holding the sh"tdc)wn: ove"" 
continuously "cm" will 
timer. 

The engine protection 81:>"tc" ; 
for 30 seconds at a to move a 

switch is vehicle to a safe 
pushed, the 
and the encinal 

to 30 seconds, 
power mode. See 

in Section 06, 
o"mgiine protection 

on your application. 

fuel derate. See APPLICATION SPECIFICATIONS in 
Section 06, Group 210 of this manual for sensor 
derate specifications on your application. 
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Multiple Torque Curve Selection 

The ECU has the ability to limit the maximum fuel quantity 
such that multiple 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 t04'que curve select terminal. or by 
messages from other controllers on the machine's 
Controller Area NetwOf'k (CAN). In most applications, one 
torque curve is used for ~normal~ operation. Several other 
derated torque curves will be used to protect vehicle 
axles, hitches, and transmissions. etc. under certain 
operating conditions. 

For example: 8 machine can choose multiple torque 
curves using simple switching arrangement. A simple 
onIoff toggle switch and resistor can be used to switch 
between torque curve 1 (maximum power), and any of the 
other torque curves. When the switch is open, the ECU 
will command torque curve 1. When the switch is dosed, 
the ECU will command one of the other curves depending 
on the resistance in the line. See APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of this 
manual and refer to the corresponding torque curve 
selection for your application. 

Governor Droop 

The electronic 
goveming. The 
engine 

CTM331 (05APR06) 

all-speed 
(ECU) controls the 
throttle input. 

to provide normal and 
. The normal droop gives a 
. an increase in load or an 

with a decrease in load. 
, the droop is set at 0""", and 

LI 

al Power Curve 
erated Power Curve 

D-Low (Slow) Idle 

NR-Normal Rated 
FI-Fast Idle 

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. 
Oroop selection can be detennined by engine speed, 
load, and cruise control depending on the application. 
See APPLICATION SPECIFlCATIONS in Section 06, 
Group 210 of this manual and refer to the 
corresponding govemor droop mode for your 
application. 
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Electronic Control System Operation 

Engine Control Unit (ECU) Sell-Diagnosis 

The Engine Control Unit (ECU) has the ability to detect 
problems intemaJly and in the electronic control 
system. This includes determining if any sensor input 
voltages are too high or too low. If the ECU detects a 
problem with the electronic 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 OTCs indicate that the failure is occurring. 
These type of failures are sometimes called Mhard
failures. 

S10red OTCs indicate that a failure has occurred in the 
past, but Is not currenlly occurring. This type of DTC 
can be caused by an Minterminenr failure. These could 
be problems such as a bad connection or a wire 
intermittenlly shorting to ground. 

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

NOTE: If SERVICE ADVISORfM Is used to 
sensor voltage and calculated 
is an active DTC for that 
value for that sensor will be 
value and the will 
voltage. Use the 
unless othefWise 
chart. 

SERVICE ADVISOR Is .. rl'lJdlfmarlc 01 DtHtm & Cotrpany 
SERVICE ADVISOR 

CTM331 (05APR06) 

SPN/FMI codes are wrinen from the SAE J1939 
standard as a two part code. The first part is called the 
Suspect Parameter Number (SPN). Typically, it 
contains between 2 and 4 digits. The SPN identities 
the system or the component that has the fail ; for 
example SPN 110 indicates a failure in the 
coolant temperature circuit. The secon 
code Is called the Failure Mode Identifier 
The FMI contains 2 digits. The 
of failure that has occurred; for 
indicates value above normal. 
the exact failure, both SPN 
Combining SPN 110 
temperature Input 

2 Engine Control 
SPNlFMI codes over 

This allows for 
such and the 

to display active and stored OTCs. 
ADVISOFlTM the codes will be 

JOO.OOfonnal For example, SPN 
displayed as 000110.03. 

codes are not displayed as SPNlFMI or as 2-digit 
, there may be another format that the 

application is using. For example on some 
applications, the code F455 is displayed for engine 
coolant temperature input voltage high. This may be 
seen on some applications within SERVICE 
ADVISORTlI. In this manual, it Is necessary to convert 
this format of code Into an SPNlFMI code to ensure 
that the correct diagnostic procedure is followed. See 
LISTING OF DIAGNOSTIC TROUBLE CODES 
(DTCS) ON ECU 

WARNING LAMP 
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l Electronic Control System Operation 

On some applications, there is a waming lamp that is 
used when a code becomes active. Typically, a solid 
light indicates that the ECU is laking extreme 
measures to protect the engine, and a blinking light 
indicates that the ECU has detected a fault and engine 
performance may be .affected. Refer to Operator's 
Manual for a given application for more detailed 
information. 

SERVICE 010-.& 

CLEARING STORED DTCS 

Stored DlCs can be cleared through SERVICE 
ADVISORlJIj. Reier to the vehicle machine manual or 
see CLEARING STORED OTCS ON DIAGNOSTIC 

GAUGE in Group '50 lator in this manual : dO'\ 
how to clear the code reader. 
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Group 150 
Observable Diagnostics and Tests 

About This Group of the Manual 

This section of the manual contains necessary 
information for observable diagnostics and fuel-relaled 
test procedures. Use this information In conjunction 
with the 4.5 L & 6.8 L Diesel Engines Base Engine 
Manual (elM 104). Group 150 is dIvided into two 
areas: diagnosing malfunctions and test procedures. 
The diagnosing malfunctions area is further divided 
Into the following headings, containing the following 
observable symptoms: 

NOTE: Follow the diagnostic procedure of an active or 
stored DTe before pursuing any observable 
diagnostic procedure. 

NOTE: To diagnose obssrvable symptoms on engines 
with a mechanical fuel system. see 4.5 L & 6.8 
L Diesel Engines Mechanical Fuel Systems 
Manuel (CTM 207). 

• (E) Diagnosing General Engine Malfunctions: 
- E1 • Engine cranks/won't slart 
- E2 · Engine misfires/runs Irregular1y 
- E3· Engine does not develop full power 
- E4 · Engine emits excessive while exhaust smo 
- E5· Engine emits excessive black or gray smoke 
- E6· Engine will not crank 
- E7· Engine idles poorly 
- EB· Abnormal engine noise 
- E9· Analog ThroWe (6) Does 

• (F) Diagnosing Fuel System 

- F1 . Fuel supply system check 
- F2· Excessive fuel consumption 
- F3· Fuel in oil 
- F5· Fuel injector nozzle check 

• (D) Diagnosing Diagnostic Software MaJfun ns: 
- 01 . ECU does nol communicate wi h the ST 

orSERVICE ADVISOR'''' 
- D2. Diagnosllc Gauge Does Not Communi 

With ECU 
• (A) Diagnosing Intake Air 

- A 1 • Intake Air Heat,,, C:he 
Procedures fordi"gn<>si 'l! 

are 
• solution formal. In 

are arranged In the 
first. Symptoms 

formats refer to testing procedures in 
rt 0 this section . The second part of this 

nual tains the following testing 

stem Testing Procedures: 
Fuel Supply Quality 

- Test for Fuel Drain Back 
- Test for Air in Fuel 
- Check Fuel Supply Pressure 
- Bleed the Fuel System 
- Test For Cylinder Misfire (Engine Running) 

CTM331 (05APR06) 04-150-1 4.5 L & 6.B L Level 12 Electronic Fuel System •. -
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Observable Diagnostics and Tests 

El - Engine CranksIWon'l Start 

NOTE: This procedure appllss to engines with John 
Deere Engine Control Units (ECUs). This 
procedure shoufd b9 used if engine cranking 
speed is OK, but engine will not start or only 

E1 • Engine CranksIWon't Start Diagnostic Procedure 

o El - PNllminary 
Choo. 

Befofe using this diagnostic procedure: 

1. Ensure that !ueI quality and quantity 
later in this Group. 

starts after prolonged crankIng. If engine will 
not crank. see E6 - ENGINE WILL NOT 

CRANK lat., in this Group. ~ 

No probl_lound: 
GOlO f) 

SLf'l'l Y OOALITY 
Problem found: 
Repair and retest 

,,' .... <h ..... See At· iNTAKE AlA HEATEA 
this Group • 

.rio tho " CU remaina above 6 volta during 
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l 
• AcUy. OTC T.~ 

Observable Diagnostics and Tests 

1. CoMecI the CST orSERVICE ADVISOR"'. 

2. Ignition ON, engine OFF 

NO active OTCa ... , .. "'" I 
GOTOQ 

Acll.,. DTC(a) pAiMflI: 
3. Sian the EeU COrnmunicalion SoItware DIagnose OTCa. II any at 

the OTCs have a SPN 
NOTE: In Older lor thI$ step fo be successfully performed on all HL and TL engines, 637, ciagnose first. 
the 4.way Hazard switch must be ON, prior to and rJuring cranking. 

4. Crank engine 101' 15 seconds, and verify that the OST or SERVICE ADVISOR 
shows an RPM reading while cranking. 

5. Read OTCa using the OST orSERVICE ADVISOR"'. 

ADVISOR is II trad6marlc 01 Deem & 

• eraM Position 1. Start CflInking engine Crank Po,Hlen Nol .. 
above 0: 

e Vehicle Wiring 
inspection Check 

CTM331 (05APA06) 

2. Ulling the CST or SERVICE AOVISOR, 
while cranking. 

GO lO E) 

Crank Position Nol .. Is 
0, 
GOT00 

.,ou""'.'allures that can causa any 01 the following conditions: Problem found: 
Repair arK! ret8l1. Engine 
starts, problem IOIYed. 

Problem not found: 
GOrDO 

EMIlrom Impropefly instaYed radio equipment, or other electronic devices 
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• Fuel Pruent It 
kljectlon Nozzlel 
Chick 

CTM331 (OSAPR06) 

Observable Diagnostics and Tests 

Perfonn following procedure 10 check tor fuel al injection nozzle: 

CAUTtoN: ESClPlng tlukl under prellure can penetrsll lhelldn caning 
sertOUI InJury. Keep hindi Ind body IWIY from plnholll Ind nozz .. 
which coukl InJect Muldl under high prellure. 

H ANY tluld is In}ec:1ed Into thl IIdn, II mull be lUl'glcaly removed wllhln 
I few houre by I doctor tlmlilar with thll type ot Injury or glng ...... 1 mlY 
,"un. Doctore unfamiliar with thli type ot Injury mlY caU the Deere Ind 
Company Medical DePirtmenlln Moline, Illnoll, or other knovrildRHbIe 
medlcallOUrce. 

I. UsIng two operHN'Id wrenchea, IooIen dluallin& connectionI at JUT19 end. 

2. Crank BnQlne while monilorlng looaened connections tor conslslent, sequentlll 
Iqulltl 01 IUBI. 

3. Retighten connection at nozzle to speclflcatlon. 

SpedllclUon 
Fuel Injection Nozzle Delivery Une....-

Consll1lnllnd 
sequenlill squirts ot 
fuel obMrwd: 
GOT08 

No fuel prellnl at Iny 
pump dlschlrv-: 
GOT00 

pump, In 
mult be 
REPLACE Iny 

flulty Injectors to 
prevlnt damaging thl 
new pump. GO TO (3 

Fuel IUpply IYlt"" 
probtem found : --"'" """" Notl: " IYltam II 
aqulpPId with I "II, "'oli 
flIlerJltlnd pump 
auembly, .naurs INI 
there II no teYerMllow 
due to umbtwlll vII" 
dllplac.nwnlln the 
primer pump. (n theN 
II. the In}ec:tIon pump 
1111 Iolt Ita prime: Tnl 
thl prellure between 
the trsn"'" pump Ind 
the DE10.) EngIM starts, 
problem relONed. 

No fuel lupply IYltem 
problam found: GO TO 

• knI:J\Nn, good ECU Is avalable, connect It 10 the system. end see if !he engine wW engine Iwta:Problem 
alart, aoI'Ied 

04-150-4 

engine do .. n'l Itlrt:GO 
TO fj) 
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l 
G Fuel Injection NoZZles 

Chock 

., nmlng Wheel Cheek 

• Pump High Pr ... ur. 
Chock 

CTM331 (05APR06) 

Observable Diagnostics and Tests 

Test fuel injection nozzles. See F5 • FUEL INJECTION NOZZLE CHECK later In this 
Group. 

losen a serewdriver Inlo the speed aenSOf hole, and verity ~.lIh. tim'" 
loose on the crankshaft . 

high preSSUI'll 
mUll be aurvgleally removed wfthln I tew 

of Injury, or g.nll~ could re,ult 
. '''CC.-' c .. ,_ .. , may call the Dee ... and Company 

, or other imowledgelbJe medica' aoun:.. 

line, connect I known, good nonle to one 01 the pump 
L'~ ....... end verny that fuel Is atomized rrom the I'IOUIe lip. 

Check for Intake and althausl restrictions. See CHECK FOR INTAKE AND EXHAUST 
RESTRICTIONS In Seclion 04, Group 150 of 4.5 L & a.al Diesel Engines Base 
Engine Manual (elM 104). 

Flun, fuel InJ..:tlon 
nozzles found: Repair or 
replace, and retesL 
Engine starts, problem 
""""ed. 

No faulty fuel Jectlon 
nozzl •• loun 0 TO (1) 

No fuel p ..... from Ih. 
nozzle t1p:RepIace the 
pump, and retest. Engine 
starts, problem resolVed. 

Fuel II atomized from 
lhe nozzSe tJp:GO 

All components 
operating correctly: 
GOroCf) 

Rntrtctlons are found: 
Repaif lalAy co~ 
and relest. Engine stw, 
problem resolved. 
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G Compn •• 'an T •• t 

aD PI"an Ring Check 

CTM331 (05APR06) 

Observsble o;agnostics and Tests 

Check compression pressure. See TEST ENGINE COMPRESSION PRESSURE In Campr.nkM1 pIW.SUIW 
Section 04. Group 150 01 4.5L & 6.81 DIesel Engines Base EngIne Manual (CTM104). I. within specification: 

NOTE: 00 NOT use too much 011. DO NOT get on on ",. valves. 

1. Apply 01110 ring area of pIaIon Ihroug, injection nozzle bore. 
INJECnON NOZZLES In SectIon 02, Group 090 of thi. 

2. Retest !he compression preuura. 

VALVE CLEARANCE In Section 02. 
Engi1a Manual (CTM104). 

GOTOm 

Comp ..... kIn pre ..... IW 
I. not within 
apectflcstlon: 

~ 
.mp .. ul,," p ..... u ... 

specifleallon: 
GOT04O 

Compreulon PNuu ... 
I. nol within 
specHIcsUon: 
GO TO 0) 

Vatva lssh I. within 
apeclfleaUon: 
GOTOm 

Va'.,. Lash on one or 
mo ... ..,al.,.. out of 
specmeaUon: 
Adjust valva lash and 
ralest. Engine Ilarts, 
problem resolved. 
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CD Plltonl, Rings, 
Cvllnder Lin.,. 
Chock 

CTM331 (05APA06) 

Observable Diagnostics and Tests 

Check valve Iff!. See MEASURE V .... LVE LIFT in Section 02. Group 020 0/ <4.5l & 6.8 
l Diesel Engines Base Engine Manual (CTM104), 

AI this point. the most likely cause 01 the OW "'.~ 
the loIlowlng lallur811 in the pistons, rings. 
Ched! the most likely items as needed. 

• Oil control rings worn or broken 
• Scored cylinder liners Of pistons 
• PistOr'l ring grooves 
• Piston rings I 
• Insufficient piston 
• Piston ring gaps 
• Cylinder liners 
• Wcxn valVe 

Is one 01 
guides. 

UN on III .... Ive. within 
If)8CIflelUon: 
GOTOm 

Problem found with 
pilton .. rlng8, Indlor 
lin .... Of VIIII'I guides: 
Repair proOIem as 

""""'"'~. 

04-150-7 4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,~ 

PN.1 21 



Observable Diagnostics and Tests 

E2 - Engine Misfires/Runs Irregularly 

E2 - Engine Misfires/Runs Irregularly Diagnostic Procedure 

o E2. p,.1Imlnlry 
Check 

• Aclfve OTC Tnt 

BeforllJllng lhlt diagnostic procedure, make theloltowlng ""do, .h.tI 0,,"" _ 
be mtstaken as miss/rough running: 

1. Check lor InlakB manifold eir leaks 

2. Checlt lor mechanical problema 

3. Check lor transmission problems 

4. Check engtne accessories, such es AJC, """" ~ 

racios, ele • 

lIT ""'ER'''CE ADVISOR"'. 

, engine serial number, iIOhwere varaIon, and chedt pump 

... >IIw., ... ,_ .... 

round: 

RepaIr end retest. 
Engines n.m noonalty, -..-
No Klfve OTC.: 
GO TO€). 

Active OTC. p,.MnI: 
~Iagnose OTCa. "any 01 
the OTCs have a SPN 
637, clegnose 1hem IlBt. 
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• Law Preslure Fuel 
System Cl\eck 

• High P, ... ur. Foel 
Un. Check 

CTM331 (OSAPR06) 

ObselVabJe Diagnostics and Tests 

1. Operate engine under conditionS wnere the mlssJrunnlng complain! occurs. 

2. With ignition ON and engine Idling. read OTCs, using SA. 

1. 

1. Checillow pressure luel system ~~~~ .. ~~~~ 
Diagnostic Procedure. See Fl -
Group 150 oj <4 .5 L & 6.8 L Diesel 
(CTM207). 

2. (using a piece oj clear 

~~"""d "'_ pump. 

~ ,", .. <I,d rue! deliYety line on the injection nozzle end, and 

lor obvious sigls 01 blockage, Of bent, deformed, or pinched lines. 

Not running rougtl :No 
problem lound, verity 
complaint, and try to 
reproduce conditions 01 
complaint 

Problema are 
found:Repair as 
necessary. and relllSl. 
Engine operates normally. 
problem resolved. 

No problemt Ire 
found:GO TO 0 . 

Un .. not .... trlcled:Air 
flows freely out other side 
01 delivery line. GO TO 0 

Unes .re rntrIcled:Air 
does not flow freely out 
olher side 01 delivery line. 
Repairlnlplace 110ft. and 
retest Engine fUN 

normally. ptOblem 
resolved. 
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Gt Fuel In}tK:Uon NonII 
Cheok 

• Timing WhHI Chick 

CTM331 (OSAPR06) 

Observable Diagnostics and Tests 

1. Test luoIlnJection nozzles. See F5 - FUEL INJECTION NOZZLE CHECK later In 
Ihls group. 

CAUTION: Eaaplng fluid under pr .. eurl Cln penllrate the 1Idn, Clullng 
.. l1ou. Inlury. KHP hlnd8 and body awly from pnholel and nozzlel, 
which could Inject "uldl under high prellure 

" ANY fluid II Injected Into the akin, It mUll be lurwglcaUy removed within a flw 
hau ... by a doctor taml.ar with thll type of Inlury, or Glngrene could ,.llIIt. 
Doctorl uniamlllir with thll type 01 Injury may cllI the Deere and Complny 
MedlCll Deplrtment In Mollnl, IlIInotI, or other knowledgeabll medicaleourci. 

2.To help Identity whlctl nozzle Is bad. perform VIe JoIIoYMg ptOOaCture 10 delermlne 
which InfeQor makes the least ditlerenca Yotten its lne Is aacked: 

a. Using two open-end wrenctwts, loosen fuoIllne connection at the injection """"11 .. 
one Ita lime . 

detennine Whethei" or not the timing 
is keyed 10, and pressllt onto the 

tum only when the CfMkshaft II wmed.) 

Inspect the oonnections and wiring lor problems, Including a visual Inspection oIlhe 
wiring lor cOffOslon. 

2. Check connection belween thl harness and a sensor. or the harness and the ECU, 
using JT07328 Connector adapter Test Kl and Inserting the male end 0I1he 
corresponding test adapIer Into Ihe female end 01 the ECU or sensor c:onnedof 
1I1m1na!. 

Injection nozzlel talt 
OK;GOT06 

TlmIng Wheel II not 
loo .. :GOTOO 

TIming wheel I. 
loo .. :RepIace wMeI and 
retest. Engine nIlS 
normally, problem -. 
Faulty wh1ngfeonnlclor 
plnl not lound:QO TO 

Faulty wiring/connector 
pin. lound:RepaIr and 
retest. Engine runs 
Irnoowy, problem ,,_. 
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CD CheCk ECU 

at Injection Pump 

"""'" 

CTM331 (OSAPR06) 

Observable Diagnostics and Tests 

If available. substitute EeU with known, good. same·modeI EeU. 

Note: Take OST or Service ADVISOR ~"""" •• 
Its rough condition •• r~ While It 'S 
InlMmlnent • In order that thl ,.,", .. ,'" .. 
requested. 

1. "posslble, do staJI1esti '"' ...... 

2. 00 a deta~ed check 01 

Condition nol 
ruoived:Reinsert original 
EeU, and GO TO «1). 

Condition 
, .. oIved:Roin&ert oflglnal 
EeU. 

Electrlctll problema not 
found:Replace inj9clor 
pu~, and download 
paytoad deslglated lot 
new pump. 

Electrlctl problems 
found:Repelr aocI rete.I. 
Engine lUl8 normaUy, 
problem relOlved 

lailures. See CHECK FOR HEAD GASKET FAILURES in No sign of he.d gasket 
4.5 L & 6.8 L Diesel Engines Base Engine ManoaJ '.lIu,.: 

04-150-11 

GOTOm 

SlVns or head g •• ket 
,.lIure found: 
Replace head gaskat and 
retest. Engine MIS 
noonaUy, problem 

~-
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• Comprellkln 
Preuure Check 

G Pitton Ring Check 

CTM331 (05APR06) 

ObssNab/e Diagnostics and Tests 

Check compression pressure. See TEST ENGINE COMPRESSION PRESSURE 
SectIOn 04, Group 150 01 4.5 L & 8.8 L Diesel Enginel Base Engine Manual 
(CTM104). 

NOTE: DO NOT lISe 100 much oil. DO NOT gel oil on /lie \lalves. 

1. Apply 01110 ring area 01 pis10n It1rough injection nozzle bofe. 
INJECTION NOZZLES In Section 02. Groop 090 01' thls 

2. Retest the compression presalK8. 

Check valve lash. Se<, Cl!El! 
Group 020 at 4.5 L & 

CLEARANCE In SecIIon 02, 
Engine Menual (CTM104). 

Compreulon preuure 
II within Ipecl1lc.1UOn: 
GOTOm 

CompreuIon p ..... ure 
II not wtthln 

~ 
I , 

CornpreukIn pr ... ure 
I. not within 
IptdtIQUon: 
GO TO «D 

Valve lalh II wllhln 
IPKtrlcatlon: 
GOTOm 

Valve Iu" on one Of 

more vllvel OUI of 
apeclncaUOn: 
Adjust \/8Ive lash and 
retest. Engine runl 
normally, problem 

"""""'. 

04-150-12 4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,~ 

PN .. I26 



GIl Valva un ChKk 

CD Pistonl, Rlngl, 
Cylinder Lin .... 
Check 

CTM331 (05APR06) 

Observabl8 Diagnostics and Tests 

Check valve lifl. See MEASURE VALVE LIFT In Group 020 In Section 02 01 oi.5L & 
6.8L Diesel Englnel Ba.se Engine MaJ\UII1 (CTM104). 

Allhls point. 11'18 mOlitlikely cauae 01 the .;;,::r.:~ 
the IGlowing lailures In the pistons. rings . ~ 
Check the molt likely items as needed. 

• 01 control Mgs wom 01' brokefI 
• Scored cylinder liners or pistons 

• Piston ring grooves .~'::~ 
• Piston rings sticking I. 
• Insutrlclent piston ring 
• Piston ring gaps not 
• Cylinder liners 
• Worn valve 

Is one 01 
gulcl8s. 

Lift on all vllv .. within 
.peclflcatlon: 
GO lO eD 

V.lv. 11ft on OM or 
~ valva. Is out of 
apecHlcatlon: 
clearance to 

Problim found with 
plltonl, rings. Indfor 
line ... or valve guides: --.. neatSlI8'Y. and relnt. 

04-150-13 4.5 l & 6.8 llevel 12 Electronic Fuel System 
.,~ 
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Observable Diagnostics and Tests 

E3 • Engine Does Not Develop Full Power 

E3 - Engine Does Not Develop Full Power Diagnostic Procedure 

o E3 - Prellmlnlry 
Choc' 

• Active OTC Teat 

Belore UIlng Ihls dlagnoslic procedure, ensure that 

• There Ire no problems wilh transmission 
• There are no engine mechanical problems 
• There Is not an eKCesslve load on lhe engine 
• There Is no unbalancad baRast 
• The air and luef filters are not restncted Ot plUgged 
• Fuel quafify Is OK 

1. Connect the M T o""'R' 

~'" .",,'RV"" ADVISOR"'. 

~ 07·",. lhe EeU aerales fuel in CHder to protect /he fH'IQin6. 

~ - 1 P05-1i l 

"'~>~~ .... found: 

No Drca preHnt: 
GO TO €) 

DTCa present: 
Go to appoprilte 
diagnostic procedure. 

CTM331 (05APR06) 04·150·14 4.5 L & 6.B L Level 12 Electronic Fuel System 
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l 

., Torque CUrve 
Selection Check 

CTM331 (OS'PROS) 

Observable Diagnostics and Tests 

1. Operato Dr9ne allun load rated speed. 

2. Under!hese conctitions. determine type 01 exhaust emitted. 

The feU 00 • . 5l & 6.81 diesel engines 
curves, To check thallhe engine II 
opera\lng condI\lot1s where lhere I, II 

1. Recreate the conditions 01 'h. ,.,. 
2. 

NOTE: For 

the appropriate torque aJfWI chari. See 

~:.!~;-;,,::;;~:,!~O of this manual and 

1. Operate oogIne and attempt to recreate the low power condilion. 

2. Read the Desired Speed Governor parameter and !he Maximum Speed Governor 
parameter using the DST or SERVICE ADVISOR. 

NOTE: For lin explanation of this paramefer. see DATA PARAMETER 
DESCRIPTION In Group 160. 

3. Compare governor selection to the aPPfCl)liate ggvemor mode chart. See 
APPUCATION SPECIFICATIONS In Section 06, G~ 210 01 INs manual and 
,efer to the corresponding maximum speed and desired speed governor QJMtI lor 
your application. 

Sm811 amount 04" no 
•• haUI' amote: 
GOroE) 

Heavy Wf11te exhaust 
smoke: 
See E<4· EN 
EXceSSIVE 
EXHAUST 
DIA 
PROCE 

later in thla 

Correcllorque curva 
numbel displayed lor 
corretpondlng 
oPfiratlng condition.: 
GO TO €) 

IncOI'1WC1 torqUII curv. 
numbet' dllplav-d for 
corrupondlng 
operating condltJOQ: 
Refet 10 machine manual 
10 determine components 
!hat If faulty could prevent 
!he correct lofque curve 
from being selected 
OR 
Faulty toltlue curve select 
wiri .. 

Correct govemor 
ulectJon: 
GOTO~ 

Incorrect governor 
uJection: 
ReIer to machine manual 
to delennine components 
thai if faulty could preveol 
!he correc1 goyemor from ..... """" .. 
OR 
FlUJrty govemor select 
"ring 

4.5 L & S.8 L Level 12 Electronic Fuel System 
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.. ThroWe Teat 

• Turbochll~r Boost 
Presaure ChKtI 

o Fuel Supply Syal..-n 
Check with Nonnal 
800al Preaaure 

CTM331 (OSAPA06) 

Observeble Diegnostics and Tests 

1. Operate englna al fun !oed rated speed. 

2. Read !he Percenl Throttle parameter u5lng \tie DST or SERVICE ADVISOR. 

NOTE: For en BxplanBlion dINs piJrameter, see DATA PNtAMETER 
DESCRIPnON In Gmup '60. 

Cneck lhe fuel 
DIAGNOSTIC ;';OCEo;J.iii~ 

SYSTEM CHECK 

oomprenlon pressure. See TEST ENGINE COMPRESSION PRESSURE 
~.s.,,;,. 04. Group 150 01 " .5 L. & 6.8 L. DIesel Engines BaNI Engine Manual 

(CTM1(4). 

1l7% or above: 
GOTOO 

Below 1l7%: 
Refer to mac:hine manuat 
and peOOrm !he ItlrottIIt 
calbration ~; 

I~~ 

Int.ke ITIInHokl 
preasure below range 
compared to boo .. 
apecHIcaUon: 
GO TO Ci) 

Fuel supply ayatem la 
OK: 
Engine appean to be 
delvemg full power. 
Check .". veNcte 
protHms thel could 
cause an exceuNe load 
on the engine. 

F .... aupply ayatem 
pt'Obiem found: 
Repair fuel supply aystem 
problem and retest. 

Com~aaion prauure 
la wMln apacHlcatlon: 
GO TO C1i> 

Compreulon pre .. ure 
'a not within 
apectfk:atlon: 
GO TO 41) 

4.5 L & 6.8 L Level 12 Electronic Fuel System .,. 
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CIt ctHK:ldng Pote"I~1 
C.1.I .. 1 of Low 
Boolt Pr .. ll.lre 

CD fuel Supply Syltem 
CMek with Low 
Boosl Preuure 

• Fuel InJectIon 
NouIn T.st 

CTM331 (05APR06) 

Obs81V8b18 Diagnostics and Tests 

ChKk for 1M f01l0wlng Ihlt cln c.u .. r.ducltd boost pressure: 

1. Reslrlcled air cleaner 

2. Inlake air leak 

4. Restridlon In exhaust 

5. Faully turtxdlarger. See TURBOCHARGER INSPECTION in Section 02, Group 
oeo of • . 5 L & 6.8 L Diesel Englnel Base Engne Manual (CTM 1(4). 

Check the luel supply system. Fl . FUEL SUPPLY SYSTEM CHECK 
PROCEDURE later In this Group. 

Test IueI injection no 
Group. 

NOTE: DO NOT use too mtlCh oM. DO NOT (Jet oil on Ih6 valves. 

1. Apply oil 10 ring area 01 piston throug, Injedlon nozzle bore. See REMOVE FUEL 
INJECTION NOZZLES in Section 02, GfOl4) 090 of this manual. 

2. Retest tile compression pressure. 

No ..... of the .boy. 
problems found: 
GO TO Q) 

Probaem found: 
Repair problem and 

rol~~ 

Fuel suppty syltam 
problem found: 
Repair fuel suppty sySlem 
problem and retest 

IniecHon r'IOule. te., 
010 
Fality Injection pump 
OR 
Faulty ECU 

Faulty InJecHon 
nozzle(.) found : 
Repair or replace fautty 
injection nouIes. 

compre.1kIn pnt .. ure 
I. within specilicatlon: 
GO TO eD 

COmpre.slon pressure 
I. not wlttlln 
spectflcillon: 
GOTOm 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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CD Valve Laah Check 

• Vam lift Chack 

CD Platona, Rlnga, 
Cylinder Unartl 
Chad< 

CTM331 (05APR06) 

ObselVable Diagnostics and Tests 

1. Ensurelhere are no engine mechanical problems and !hal thorelln't something 
drawing eltC8l1Slve engine power 

2. EMIKe tnat valvela.sl'l Is correcfy adjusted. See CHECK AND ADJUST VALVE 
a...EARANCE In Section 02, Group 020 01 4.5 L & 8.8 L DIesel Engines Sue 
Engine Manuat (CTM 1(4). 

Check valve lilt. See MEASURE VALVE LIFT In Group 020 In Section 02 01 
6.8 l Diesel Engines Base Engine Manual (CTM104). 

~~~''''>.m piston ring tension 
ring gaps not staggered 

• CyUnder llnera glazed (Insufficient load during engine break·ln) 
• Worn val..,. guides or Items 
• Cytinder head may need reconditioning 

Valva clMranee within 
apedflc.Uon: 

GO TO ""' 

Valva etaaranee out 01 
spactfk:Mlon: 
Adjust val .... to 

.-~ 

Valva Iitt on OM or 
rnof'e val..,.. la out of 
apeelflcatlon: Relet 
clearance to apec:tllcatlon 
alter measuring 11ft. See 
CHECK AND ADJUST 
VALVE CLEARANCE In 
Section 02, Group 020 01 
4.5 l & 6.8 l Diesel 
Englnea Base Engine 
Manual (CTM104). 

Problem found wtth 
platona, rtnga, arMUor 
line ... or valva gUldaa: 
RepaIr problem u 
nec8uary. 

04-150-18 4.5 L & 6.B L Level ~ 2 Electronic Fuel System 
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ObseNab(e Diagnostics and Tests 

E4 - Engine Emits Excessive White Exhaust Smoke 

E4 - Engine Emits Excessive White Exhaust Smoke Diagnostic Procedure 

• E4· Pr.llmlnary 
cnoo. 

CTM331 (05APR06) 

Before using thil diafl'lOStic procedure: No probleml found: 
GO TO f) 

• Ensure lvel Quantity and Quality are PL>' OlJALITV laler 
InthlsG~. Probt.m found: 

• Ensure engine coolant "m."."~ Repair and retest 

HEAD GASKET FAILURES in No "gnl 01 held gasket 
Base Engine Manual (CTM 104). fallur.: 

CttedI compression pressure. See TEST ENGINE COMPRESSION PRESSURE 
Section 04, Group 150 014.5 L & 6.8 L Diesel Engines Base Engine Manual 
(CTM104). 

GOT08 

Slgnl of head gasket 
failure.,. found: 
See CHECK FOR H:AD 
GASKET FAILURES in 
Group 020 01 4.5 L & 6.8 
L DIesel Engines Base 
Engine Manual (CTM 
104). 

Compression pressure 
II within lpecHaUon: 
GOTOE) 

COmpression pressure 'I not within 
speclfaUon: 
OOT00 

4.5 L & 6.8 L Level 12 Electronic Fuel System •. -



... 

Observable Diagnostics and Tests 

e Fuel Supply P,.I.Unt Check fuel pressure. See CHECK FUEL SUPPLY PRESSURE later In Ihls Group. 
Check 

• FuellrijlctIon Noule Test fuel InJection nonles. See F5 • FUEL INJECTION NOZZlE CHECK 
Cfteck Group. 

CD Pilton Ring Check NOTE: DO NOT use too "!"lII 

injection noule bore. See REMOVE FUEL 
090 01 tIQ manual. 

Ensure there are no anglne mechanical problems and Ilwillh&re lan'l somalhlng 
draM-lg excessive engine power 

2. Ensure thai valve lash Is correctly a*lted. See CHECK AND ADJUST VALVE 
ClEARANCE ., Section 02. Group 020 of " .5 L & 8.8 L D1aae/ Engloea Base 
Engine Manual (CTM 1(4). 

Fuel pni"Unt wtthln 
epeclftcaUon: 
GOT00 

FI»I .".. .. UI'II l*ow 
epecfflcl;Uon: 

"""" ... 

F."" ~J'- ",m, 

hulty In)ecUon 
noz:zJa(e) found: 
Repair or replace 
Intection nou.lel 

Compn ... lon p""lure 
Ie within epeclflc.Uon: 
GOT00 

compre .. lon prneunt 
Ie not within 
apeclftcaUon: 
GOl08 

V,lYe c •• ,..nct withIn 
apeclftcaUOn: 
00100 

V.m c .... nce out of 
apecmc.UOn: 
~tvaNuto 
speciflcallon and retest. 

CTM331 (OSAPR06) 4.5 L & 6.8 L level 12 Electronic Fuel System .,
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l 
fD Valve Lift Cheek 

• Pil iona, Ring •• 
Cylinder Llnar. Check 

CTM331 (05APR06) 

Obss/Vsble Diagnostics and Tests 

Check valv1t Hft. See MEASURE VALVE LIFT in Group 020 In Section 02 01 4.5 L & 
8.8 L Olesel Engines Base Engine Manual (CTMt04). 

At this polnt, the most ~kely ceUS8 01 tlwllow 
the following laHuras In the pistons, 
Check !he most likely items as needed. 

• Oil control rings worn 0' broken 
• Scored ~lnder II 
• Piston ring .<""'" .. , .. 
• Piston ringli sticking i 
• Insufficient piston 

i I QaP$ 

the valve guides. 

un on all vII_ within 
speclflcallon: 
GO TO €) 

Valve Iitt on one or 
mew. vIlYe. ~ 01.11 of 

Re ... 

Problem found with 
plltona, rings, andlor 
liners or "'11'11 guide.: 
Repair problem as 
nec:euary. 

04-150-21 4.5 L & 6.B L Level 12 Electronic Fuel System 
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Observable Diagnostics and Tests 

ES - Engine Emits Excessive Black Or Gray Smoke 

E5 - Engine Emits Excessive Black Or Gray Smoke Diagnostic Procedure 

o ES - P~lmln8ry 
Chock 

Belofe using this diagnostic procec!U18, check !he 

• Ensu(8 fuel qUlntIty and quality 1(8 OK. 
In !hll GIO\JP. 

• Ensure engine is not excessively loaded 
• Ensure air filler Is not restricted or 

7 _'~P05-111 

No probl8m found: 
GOTOa 

Q'JALJTY .... 
Problem found: 
Repair and relesl. 

• Torque Curve Check NOTE: ThIs cIMIck Is ~""'''' .. ,.,,,,.'''.''''. GO TO 9 . eorr.ct torque curve 
number dlepl8yed: 

CTM331 (05APR06) 

",",Cu~ .. '.m,~ .. ullng the DST or 

parameter, see DATA PARAMETER 

Curve Parameter 10 lhe aJlPropr1ale torque OJrve chart. See 
CURVE SELECTION In SectIon 08. Group 210 01 !his 

GO TOO 

IncomtCt torque curv. 
number dlapl8yed: 
Ad;USllorql.l8 curve uaJng 
the DST Of SERVICE 
AOVISOR. See ENGINE 
TEST INSTRUCTIONS -
EXCAVATOR TOROUE 
CURVE CHANGE TEST 
In Section 4. Group 160 
01 this manual. 

04-150-22 4.5 L & 6.8 L level 12 Electronic Fuel System .,
PN. I3S 



• Ai' Intlkl and 
Exhaust T.sl 

• Vstv. Lish Check 

CTM331 (OSAPR06) 

Observable Diagnostics and Tests 

CMIck lor intake and exhaust restrictions and air leaks. See CHECK FOR INTAKE 
AND EXHAUST RESTRICTIONS, TEST FOR INTAKE AIR LEAKS and CHECK FOR 
EXHAUST AIR LEAKS (TURBOCHARGED ENGINES) in SectIoo 04, Group 150 of 4.5 
L & 6.8 L DIesel EngineS Base engine Manual (CTM 104). 

Check for tuJbocharger failure. See TURBOCHARGER INSPECTION 
Group 080 01 4.5 L & 8.8 L DIosei Engines Base Engine Manual 

CLEARANCE In Group 020 of 
Manual (CTMt04). 

Check lor restricted fuef return line and lilting. 

No ralltricUonl or lelkl 
found: 
GOTO O 

ReStrict1on1 or leekl 
found: 
Repair or rep 
components 
necessary. 

TurtJoc:harpr fsllura 
f01Jnd: 
Follow 8ppfOpriaie repair 
procedure in Group 080 
of 4.5 L & 6.8 L Diesel 
Engines Base Engine 
Manual (CTMt04) . 

Vllve'lih on III vllves 
w"hln speclficsllon: 
GO TO Ci) 

Valve lalh on one or 
monI vlh .. el out of 
lpeclflcatlon: 
Adjust valVe lash ana 
retest 

No rHtricUon found: 
GOTOO 

Reatrlctlon found: 
Repair and retest 

04-150-23 4.5 L & 6.8 L level 12 Electronic Fuel System 
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Observable Diagnostics and Tests 

• FuellnlKUon Nom. Tesl fuellnfactIon nozzJes. See F5 • FUEL INJECTION NOZZLE CHECK later In 1hII InlllCtIon nozn.. r.al 
Cheo. Q,,..,. good, 

CTM331 (OSAPR06) 04-150-24 

Faulty Injecllon pump 

Faulty InlllCtlon 
nonle(a) found: 
RepaIr Of replace 

.~ 
---IN 

4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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l 
E6 • Engine Will Not Crank 

symptom 

E6 • Engine Will Not Crank 

E7 • Engine Idles Poorly 

Symptom 

E7 • Engine Idles POQ 

CTM331 (05APR06) 

Observabfe Diagnostics and Tests 

Problem 

Weak battery 

Corroded or loose battery 
connections 

Defective main switch or start safety 
switch 

Starter solenoid defective 

Starter defective 

Start circuit defective 

Engine is seized up 

Air leak on suction side of air intake 
system 

Electronic control system problem or 
basic engine problem 

Solution 

rotating engine by hand. 

SOlution 

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

Check hose and pipe connections 
for tightness; repair as required. See 
AIR INTAKE AND EXHAUST 
SYSTEM SPECIFICATIONS in 
Section 06, Group 200 of 4.5 l & 6.B 
L Diesel Engines Base Engine 
Manual (elM 104). 

See E2 • ENGINE MISFIRES/RUNS 
IRREGULARLY DIAGNOSTIC 
PROCEOURE earlier in this Group. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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E8 - Abnormal Engine Noise 

Symptom 

EB - Abnormal Engine NoIse 

CTM331 (05APR061 

Observable Diagnostics and Tests 

.<ObI,.. 
Wom main or connecting rod 
bearings 

Excessive crankshaft end play 

Scored pistons 

SOlullon 

Determine be'rina 
CYLINDER BLC>CK, 
PISTONS, AND 

I 
200 

end play. See 
~R."NKSHI~FT END PLAY 

02, Group 040 of 4.5 l & 
Engines Base Engine 

Manual (CTM 104). 

Check bearing clearance; replace 
bearings and bearing cap SCl'ews as 
required. See CRANKSHAFT , MAIN 
BEARINGS, AND FLYWHEEL 
SPECIFICATIONS in Section 06, 
Group 200 of 4.5 l & 6.8 l Diesel 
Engines Base Engine Manual (CTM 
1041· 

Inspect piston pins and bushings. 
Se. INSPECT PISTON PINS AND 
BUSHINGS in Section 02, Group 
030 of 4.5 & 6.8 l Diesel Engines 
Base Engine Manual (elM 104). 

Inspect pistons. See PRELIMINARY 
LINER, PISTON, AND ROD 
CHECKS in Section 02, Group 030 
of 4.5 l & 6.8 l Diesel Engines 
Base Engine Manual (ClM 104). 

4.5 l & 6.8 l level 12 Electronic Fuel System 
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Symptom 

CTM331 (05APR06) 

Observable Diagnostics and Tests 

Wom liming gears or excess back 
lash 

Excessive valve dearance 

Wom camshaft 

Wom rocker arm shaft(s) 

SOlution 

Check timing gear back lash. See 
MEASURE TIMING GEAR 
BACKLASH in Section 02, Group 
050 of 4.5 L & 6.8 L Diesel E ines 
Base Engine Manual (CTM 1 

Check and adjust valve 
See CHECK 
CLEARANCE in 
020 of 4.5 L 
Bass Ef>\I;n. 

in Section 02, 
6.8 L Diesel 

Engine Manual (CTM 

Inspect rocker arm shafts. See 
SASSEMBLE AND INSPECT 
CKER ARM SHAFT ASSEMBLY 

in Section 02, Group 020 of 4.5 L & 
6.8 L Diesel Engines Base Engine 
Manual (CTM 104). 

See 4.5U6.BL • l2 • ENGINE OIL 
PRESSURE LOW il Section 04, 
Group 150 of 4.5 & 6.B L Oiesel 
Engines Base Engine Manual (CTM 
104). 

Sa. TURBOCHARGER 
INSPECTION in Section 02, Group 
080 of 4.5 L & 6.B L Diesel Engines 
Base Engine Manual (CTM 104). 

04-150-27 4.5 L & 6.B L Level 12 Electronic Fuel System 
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ObselVabie Diagnostics and Tests 

E9 - Analog Throttle (8) Does Not Respond 

NOTE: This procedure is necessary for OEM applications 
only. For other applications, check for Diagnostic 
Trouble Codes (OTCs) and follow the 
corresponding procedure. 

Symptom Problem 

E9 - Analog Throttle (8) Does Not Active OTC Check 
Respond 

Analog Throttle (8) Check 

SERVICE ADVISOR i! • trad6mlrrt 01 Deere .$ 

CTM331 (05APR06) 04·150·28 

Solution ~ 
CST orSERVICE 

In Group 160 of this 

4.5 L & 6.B L Level 12 Electronic Fuel System .,g 
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ObseNable Diagnostics and Tests 

Fl - Fuel Supply System Check 

F1 • Fuel Supply System Check Diagnostic Procedure 

o Fl • Pr.llmlnary 
Chao' 

• Air In Fuel Check 

NOTE: For fuel .system op&'Stion InformtJl/on, sse FUEL SY,Sn,,, ,op,,! 
S8ction OJ, Group 130 ear1l&r In this mantJlll. 

Before using this lIa{J1OStic procedure: 

• Ensure fuel quantity and quality ara OK. See CHECK 
!hI. Group. 

• Inspect d luellines and fittings lor rupture. or lea 
• If fuel .yatam has recently been opened. bleed I 

SYSTEM later In this Group • 

IN FUEL later in this Group. 

NOTE: FOI fuel system operation infomuition, S4M FUEL SYSTEM OPERATION In 
Sec/Klt! OJ. Group 130 earlier kI thi.s nvnual. 

Check luelsupply plessure. See CHECK FUEL SUPP\.. Y PRESSURE later in this 
Group. 

No air found In fuel 
system: 
GOTOQ 

Air found In fuel 
system: 
Bleed fuel Iystam. Sea 
BlEED THE FUEL 
SYSTEM taler in this 
0 ...... 

P,.. .. u,.. within 
specification: 
GOTOO 

Preuure II below 
lpeclflc.Uon: 
GOTOQ 

CTM331 (05APR06) 4.5 L & 6.B L Level 12 Electronic Fuel System 
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• 

• Fuel FINer Tut 

• F~ SUpply Un .. 
Check 

• Fuel Supply Pump 
Check 

• Return Fuel Check 

CTM331 (05APROS) 

Observable Diagnostics and Tests 

NOTE: For fuel &)'Stem opentlion inIotrnstion. sse FUEL SYSTEM OPERATION '" 
S«;tion 03, Group 130 fUIIrtief In this mllnuaJ. 

1. Aeplace final luelliller and retest. 

2. Replace pre/ihar (II equipped) and retest 

3. Check luelsupply pressure. See CHECK FUEL SUPPLY PRESSURE later In this 
0 ...... 

NOTE: For fuel system operation /nforrnlltiofl. .NfJ FUEL SY:""M 'DPJ""ITJ~ 
S«tion 03, Group 130 NrfitK.h IIIIs rnantJIJJ. 

AamoYe fuoIlUppIy lines and determine If thera are any internal 

NOTE: For fu8I system ~:~~,~=,::. 
Section 03, Group 130 lIar/ler /(I 

AI this point. the most likely "';:~,~~;~ • • ~_~ 
pump. See BENCH TEST FUEL 

FUEL SYSTEM OPERATJON in 

on lueliupply pump until fuel flows oullhe OIItIrfIow valve 
flow out \he hole cannot be oblained, retlghillfl aa fittings. 

Pre •• u ... within 
apeclf'cellon: 
Problem resolved 

Pre .. u ... beiow 
apeclflcaUon: 
GOT00 

~ 

Good tu.I now out of 
Ioou ovtrftow valve: 
No fuel aupplv problem 
louod. 

NOT good fuIH now or 
no now out or 100M 
ov.rfIow va"'a: 
GOTOS 

04-150-30 4.5 L & 6.8 L Level 12 Electronic Fuel System .
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o R •• lrtcted 
P"'njecllon Fuel 
L1ne Ctlec:k 

CTM331 (05APR06) 

Observabls Diagnostics and Tests 

NOTE: Frx ftH1I system operation information, SH FUEL SYSTEM OPERATION In 
section 03, Grot,p 130 earlier irI this manual. 

This check will nalp determine H the pre-Injection lueiline Is restrlcted. 

• DIaconnect fuel line from tl"l8 rlnlll liner to the injection pump. 
• Force air through the fuel Une. 

No .... lrlcUon. found: 
No fuel supply problems 
found. 
Return to dlagnosllc 
procedure earlier in thl' 
Gro~for. 
El - ENGINE 

START 

04-150-31 4.5 L & S.8 L Level 12 Electronic Fuel System 
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Observable Diagnostics and Tests 

F2 - Excessive Fuel Consumption 

Symptom Problem 

F2 • Excessive Fuel Consumption Poor fuel quality 

Engine overloaded 

Air cleaner restricted or dirty 

Compression too low 

Leaks in fuel supply system 

F3 - Fuel In 011 

Symptom 

F3 - Fuel In Oil 

CTM331 (05APA06) 04-150-32 

SOIutlon 

Drain fuel and replace wit 
fuel of the proper grade. 

Reduce engine Ioad ..... -

SOlution 

Replace front seal. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Observable Diagnostics and Tests 

F5 - Fuel Injection Nozzle Check 

The F5 - Fuel Injection Nozzle Check provides a list of 
possible failures and there solutions. This list below 
provides references to assist in the diagnosis and 
repair of the nozzle. 

• Operation - See FUEL INJECTION NOZZLE 
OPERATION in Section 03, Group 130 of this 
manual . 

• Removal - See REMOVE FUEllNJEcnON 
NOZZLES in Section 02, Group 090 of this manual . 

• Cleaning - See CLEAN FUEL INJECTION 
NOZZLES and CLEAN FUEL INJECTION NOZZLE 
BORE in Section 02, Group 090 of this manual. 

Symptom Problem 

• Perfonnance Tests - See FUEL INJECTION 
NOZZLE TEST in Section 02, Group~o of is 
manual . 

• Disassembly - See DISASSEMBLE 
INJECTION NOZZLES in Section 02, of 
this manual. 

• Adjusting - See ADJUST I 
NOZZLE in Section 02, 

• Installing Seals - See 
INJECTION NOZZLE 
this manual. 

• Installation
NOZZLES in of this manual. 

Failed Carbon Stop Seal Washer Nozzle replaced without us' 
seal or washer 

Clean groove and install new seal 
nd washer. 

Incorrect Opening Pressure 

Nozzle Will Not Open 

Plugged orifICeS 

Chipped orifices 

Cracked nozzle tip 

Plugged orifice 

Chipped orifice 

CTM331 (05APR06) 

Clean groove and install new seal. 

Adjust opening pressure. See FUEL 
INJECTION NOZZLE TEST in 
Section 02, Group 090 of this 
manual. 

Replace spring 

Clean orifices. 

Replace injection nozzle 

Adjust lift screw. 

Clean orifices. 

Replace injection nozzle 

Replace injection nozzle. 

Clean orifice. 

Replace injection nozzle 

4.5 l & 6.8 llevel 12 Electronic Fuel System 
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Symptom 

Seat Leakage 

High Leak...()ff 

Low Leak·Off 

CTM331 (05APR06) 

Observable Diagnostics and Tests 

Problem 

Cracked nozzle tip 

Deposits in seat area 

Valve seat eroded or pitted 

Tip seat pitted 

Valve not free 

Distorted body 

Cracked tip 

Wear or scratched at guide 

Vamish on valve 

SOlution 

Replace injection noule. 

Clean seat. 

Lap valva to seat. RaPla:~ 
necessary. 

lap tip to seat. Replace no 
necessary. 

guide. Replace nozzle 
as necessary. 

lean Guide Area 

Clean nozzle. Lap valve to guide. 
Replace injection nozzle as 
necessary. 
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l Observsble Diagnostics and Tests 
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Observable Diagnostics and Tests 

01 - ECU Does Not Communicate with the DST or SERVICE ADVISOR 

===-____ ~--------~------~u~~ 

Diagnostic 
Connector 

e ( r.'---S: 

c 

This diagnostic procedure should be 
communication between the DST 
ADVISORTil and the Engine 

CTM331 (05APR06) 

L1 

be established. For more information on CAN, see 
CONTROLLED AREA NETWORK (CAN) in Section 
03, Group 130 earlier in this manual. 
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l Observable Diagnostics and Tests 

01 • ECU Does Not Communicate With the DST orSERVICE ADVISOR'" 

is 8 trademark of Deem " 

01 - ECU Does Not Communicate wfth the DST or SERVICE ADVISOR'" Diagnostic P"oe"d"'re, ..... J 

o Connection Check IMPORTANT: 00 nolloree probeslnlo connector term~.,I"n.,,';.,~O,,' '''~1111 
UN JT07328 Connaclor Adapllll' TeSI Kit 10 INIU " 
Thl. will enlur. th.t termini' dlmlge cso.. not oceur. 

NOTE: For wiring and /tI6oJy of operation, see Dt - EeU DOES 
WITH th8 DST or SERVICE ADVISOR supporting In~ 

Perform a preliminary inspection of the ECU con 
an connections in between. look for dirty, dama 

• Intermittent Flult r •• , NOTE: For see Ot - ECU OOES NOT 
ADVISOR ~ Infotmetion 

1. Conn". 'h 

ate p.operty connected 

~,nunk'lIon Sohw ... 

NOTE: For wlring.OO theoIy of operation In/omuttion, SllII Ot • EeU DOES NOT 
COMMUNICATE WITH the DST or SERVICE ADVISOR supporong inlonrnlUOn 

1. Ignition OFF 

2. Olsconnect ECT sensor 

3. Ignition ON 

• . U&.n{j 8 multmeter, meaSIJre the voIIage between both terminals 01 the selected 
sensOf hemess connectOf 

Faulty connecUon(I): 
Repair faulty 
connecllon(l) 

05T or Setvlc:. 
ADVISOR doH not 
communicate with ECU: 
GOTO O 

The OST or Service 
ADVISOR 
CommunJcl1e1 with 
ECU: Problem is 
Imermltlent. " no other 
mde:s ara pteSeot, see 
INTEAMITTE,," FAULT 
DIAGNOSTICS earlier In 
this Gro'4'. 

. . , 

4.5 V Of' .bove: 
GOT0 0 

Below • • 5 V: 
GOTO O 
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• POM Power Ughl 
T ... 

48 Open In Olagnoatlc 
Ground Connector 
W .... Teat 

Observable Diagnostics and Tests 

NOTE: For wiring and lheory 01 operalloll informtJllon. Sfi 01 • ECU DOES NOT 
COMMUNICATE WITH the DST 01 SERVICE ADVISOR supporling k'lformatlon 

1. ignition OFF 

2. DIsconnect ECU COMeCtor 

3. ignition ON 

4. Using & multlmeter. measure the voltage between. good ground and terminal A2ln 
the harness end oItha ECU connector 

1. ignition ON 

2. 0bIerve the power Ii!trI on the Parallel Dala ~Ie (PDM) 

NOTE: For wiring IJIId theory 01 Op6rallon 
COMMUNICATE WITH the DST ",SfI'V.eE, 

1. Ig\klon OfF 

awhched voltage terminal and ground 
dlagnoslic connector 

• Harne.. Informallorl, SH Of - ECU OOES NOT 
Po_rfGround WI,. ADVISOR supporting /nlormalloll 
Check. 

the diagnostic cable from the diagnoalic connector 

3. Probe the ground terminal In tha harness aide 01 the diagnostic connector with a 
test light connected 10 baUery YOIIage. 

10.0 V or .bon: 
Faulty ECU power lUII8 
OR 
Faulty ECU power wlmg 
OR 
Faulty ECU 

RIKI powv light or 
powtr Ught OFF: 
GOT00 

&.1bltantl.,1y .... than 
battery v~"ge: 
GOTOG 

AI or nut battery 
volt.: 
Faulty diagnostlc 
connect., 
OR 
Faulty dlagnoaUc cable 
OR 
Faulty Parallel Port Data 
Module (POM) 

Ught ON: 
Faulty dfagnDllIc _0< 
OR 
Open or ahon In power ... 
LJght OFF: 
Faulty dlagnoeUc 
conneclor 
OR 
Open ground wire 

CTM331 (OSAPR06) 04-150-38 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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o Open In Ham ••• 
CIrcuit T ... 

Observabl8 Diagnostics and Tests 

NOTE: For wiring and theoty 01 operation illlotrnatJon, see 01 • ECU DOES NOT 
COMMUNICATE WITH the DST or SERVICE ADVISOR supporting InlomllJtion 

1. Ignition OFF 

2. Disconnect ECU connector and diagnostic cable from the diagnostic connector 

3. Using a muftimeler, me&Sl.Ire resistance on the hamess end of both connecklfs 
betwgen, 

• CAN low terminal D i'llhe clagnosdc connector and terminal Ft in lhe ECU 
00Me<Io< 

• CAN nigh terminal C In the diagnostic connectot and terminal Gt In 'hi ECU 
~ 

CD CAN ReIIIItaI1C8 Tall NOTE: For wiring and theory 01 operation InfofrNtIor!, see Of • ECU 
COMMUNICA TE WITH the DST or SERVICE ADVISOR supporting 

crt CAN High and Low 
VoIt.ge Tast 

1. Ignition OFF 

2. ECU and diagnostic coooector slNI disconoected. 

3. Using. muttimeter, measure realataooe between 
end 01 tie dagnostic connector. 

NOTE: For . 

1. 

see Of • fCU DOES NOT 

MlV"SOR.-""""' .... 

measure voltage belween a good chassis ground and : 

Both meuuremenla 5 
ohmeor leu: 
GOTO€) 

One ormo ... 
_uurement. g .... 1ef 

='-:;:"\ 

Leu than 45 or g .... t.r 
than 75 ohms: 
Faulty or mining CAN 
1ermi'Iator connector 
OR 
Open or short in CAN 
wiring harness 

Both meaauremenl. 
between '.5 • 3.5 volt.: 
Faulty ECU/Cab Harness 

""""""'" OR 
Faulty ciagnostiC cable 
OR 
Faulty diagnostic 

""'".,." 
OR 
Faulty Parde! Pori Data 
Modula (POM) 
OR 
Faulty dia!1\05t1c 
softwatelcompuler -..... "'" OR 
Faulty ECU 

Either meaauramenl 
Ian than 1.5 or greater 
than 3.5 volta: 
CAN wiring shorted to 
ground or voltage 
OR 
Faufty ECU 
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Observable Diagnostics and Tests J 
02 - Diagnostic Gauge Does Not Communicate With ECU 

Diagnostic Gauge 
Connector 

NOTE: For more information on 
CONTROLLED 
Section 03, Group 

Internal Diagnostic 

CTM331 (OSAPR06) 

Communicate 
"'.: • ... -.;. be followed if 

the diagnostic gauge shows the following error 
codes or it can not oommunicate with the ECU: 
- EE-error 
- ACP-Err/No Addr 
- ACP-Err/Bus EP 
- ACP-Err/Bus Error 

c 
o 
N 
N 
E 
C 
T 
o 
R 

04-150-40 4.5 L & 6.8 L Level 12 electronic Fuel System 
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Observable DIagnostics and Tests 

D2 - Diagnostic Gauge Does Not Communicate With ECU 

02· Diagnostic Gauge Does Not Communicate With ECU Diagnostic Procedure 

o COnnection Check 

• intermittent Fault TISI 

IMPORTANT: Do nollorce probe.lnlo conneclor termlnala or 
U .. JT07328 COnneclor Adlpter T •• I Kit 10 mlu melSurementl 
Thl. will enlur. IMt tarmlnal damage doe. not occur. 

NOTE: Fat wiring and /fIfIOfy d optmItion, SfJfJ D2 • D1AGf'IOSnc 
NOT COMMUNICATE WITH ECU supporting infomllJ tlon. 

Pel100Tl I prelIminary inspection of the ECU connect 
c:omector, and I. connectiona In ber--.. LooII: lor 
positioned termInals. 

~::~c GA,UG'E DOES NOT Error or no po •• , I"" •• I 
In dll;nOlUc ;IU;I: 
GO T00 

No error found and 
POWflr present In 
dlagno.tlc gauge: 
protJIem Is intermittent. 1/ 
no OCher codes are ....... , ... 
INTERMITTENT FAULT 
DIAGNOSTICS eal1ier in 
It'IIs Group. 
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Observable Diagnostics and Tests 

• $en.or Yotllge Tnt NOTE: For wiring infotmstJon, He 02 • DIAGNOSTIC GAUGE DOES NOT 
COMMUNICA TE WITH ECU supporting InformBtioo. 

4,5 V Of aboVI: 
GOT00 

• Dlignostic G8ugl 
Power TI.t 

CTM331 (05APR06) 

,. ignition OFF 

2. Disc:onnecl any 01 the loIIowIng: 

• Fuel temperature sensor 
• MAT aensor 
• EeT sensor 

3. ignition ON 

4. Uaing a multlmeter, measure the voIIage between both 1erm1nal!l oIlhe selected 
sensor hamess cnYI8CIor. 

NOTE: For wiring inIotmBtion" "~":';D~'~ ~::: 
COMMUNICATE WITH ECU 54 

1. Ignilion OFF 

2. DIsc:onnecI EeU oonnector 

3, ignition ON 

BeloW 4.5 Y: 
GOT09 

10.0 V or abovI: 
Faulty EeU power tUN 

OR 
Faulty ECU power wiring 
OR 
Faulty ECU 

BIlow 10.0 Y: 
Keyo()l"l aIgwIl wire open 

..... "''' good ground and t&m1lnal A2 In Of short 10 ground 
OR 
FalAty Ignition swlktl 
OR 
Faulty kayo()l"l power ruse 

.~::::~;', see D2 • DIAGNOSTIC GAUGE DOES NOT Gauge hs. powfIr: 
:;; suppomng Infotmstlon. GO TO 0 

Gauge doq not h.v. -" G0100 

,~:;;~';;;,~:-;; infotmBIion, see 02 · DIAGNOSTIC GAUGE DOES NOT 
WITH ECU DIAGNOSTIC PROCEDURE supportlnf1lnformatlon. 

Sub.tantlally .... thin 
blUary voltage: 
GOTOO 

1. ignition OFF 
At Ol n .. r biUery 

2. DiacCnnect the ciagnostic cable lrom the (jagnostic connector voIlIgI: 
FatJIy dlagnollic 

3. ignition ON comector 
OR 

4. Uaing. muilimeter, measure voltage between switched voltage termillaland ground Faulty dlagnosllc cable 
tem1lnaJ oIlhe hameu sod 01 the diagnostic coMeclor OR 

Faulty Parallel Port DaI8 
Module (POM) 
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& Open In Dillgno.Uc 
Gaug. Conneclor 
Po_ Wlr.T.,1 

o Open in HaMMl .. 
Circuit T •• I 

• CAN R.,I.tanc. Ta,' 

CTM331 (05APR06) 

Observable Diagnostics and Tests 

NOTE: For wiring information, see 02 - DIAGNOSTIC GAUGE DOES NOT 
COMMUNfCA TE WITH ECU supporting information. 

1. Ignition OFF 

2. Disconnect \tie diagnostic gauge connector 

3. Probe !ermlnal 0 in the dlagnoslic gauge connector with a tastlighl connecled to 
banery voltage. 

2. DlSCOI'Inect the ECU connectOf arM1lhe cliagnoslic 
connector. 

Ih connectors 

''';:~~', SIHI 02 - DIAGNOSTIC GAUGE DOES NOT 
11 suppottlng infOlmBOOfI. 

and daglOStic connectcn alii disCOfWlected. 

Using a muhlmeter, measure reslslence belween lermlnels B and G In the harness 
end 01 the diagnos~c connaclor. 

Light ON: 
Open or short 10 grourM1 
in tiagnoatic gauge 
swilched power wire. 

Ught OFF: 

conneclor gr wire. ~:dl~"~ 

.. .... ' ..... , ... 5 

One or more 
maa.uremanta greater 
than 5 ohm.: 
Open in hama" circuit 
OR 
Connector terminals in 
wrong position 

Batween 45-75 Ohms: 
GO TO (II) 

UP Ihan 45 or grutar 
thin 75 ohms: 
Faulty or missing CAN 
terminator conneclOr(s) 
OR 
Open or short in CAN 
wiring harness 
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CIt CAN High and Low 
VOllageTHI 

CTM331 (05APA06) 

Observabla Diagnostics and Tests 

NOTE: For wiring lnf0rm8t1on, Uti 02 • DIAGNOSTIC GAUGE DOES NOT 
COMMUNICATE WITH ECU suppottlng InfonnatJon. 

1. Jgnltlon OfF 

2. AeconnecI ECU connector 

3. ignition ON 

4. Using a mulUmeler. measure voitaga between a good chassi, ground and: 

• Tenninal B In the diagnostic gauge connector 
• Tennlnal G in the diagnostic gauge connector 

Both musurement. 
betWeen 1.5 · 3.5 V: 
Faulty EeU COIV'Iec11on 
OR 
Faulty (Iagnostic gauge 

""""""'" OR 

F,"" "'~'" ..... ,.,"""""" 
configuration 
OR 
Faulty ECU 

to 
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Observabfe Diagnostics and Tests 
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Observable Diagnostics and Tests 

A 1 - Intake Air Healer Check 

Air Heater 
Indicator Light 

Switched 

Air 

NOTE: Wiring schematic shows OEM engine 
applications only. For non·OEM engine wiring 
Information, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Intake Air Heater 

The intake air heater is located between the intake 
pipe and intake manifold. Its function is to heat the 
intake air during cold starting conditions. Its operatio 
time is dependent on the fuel temperature that the 
ECU detects at key-on. The table on the 
corresponding page explains this ,ell,ti'c ""Ihip ,~ 

Enable 

When the ECU 
relay, the sol'tnoj 
heater turns 
the air heater 

G2 

K3 

,,",--" ' .- the air heater 
~ivalElS. and the ai, 

ECU will illuminate 
the ECU stops 

solenoid deactivates, and 
turns At this time, the ECU will tum 
indicator light OFF. 

I~altionof the intake air heater, the 
wait until the light goes out before 

engine. Anytime the engine cranks but 
start, a key..afflkey-on cycle will be required 

preheating is allowed again. 

CTM331 (05APR06) 04-150-46 4.5 L & 6.8 L Level 12 Electronic Fuef System •. -
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ObselVable Diagnostics and Tests 

AI - Intake Air Heater Check - Continued 

NOTE: The table below is for OEM applications 
ONL Y. For specifications on other applications, 
see APPLICA TION SPECIFICA TIONS in 
Section 06, Group 210 of this manual. 

Intlka Air Heabtr Operallng COndlllon. - OEM engines 
Inlake AJr Healer Operillon - OEM Engi ... 

FUll T.mperalure 

-5°C (23"F) 5_ 

15 seconds 

-WC (5°F) 

·2O"C (-'1°F) 30 """"" 
·25°C (-l 3"F) and below 

30 """"" 

Intlk. Air Heller Operating COndltlonl -
engln •• 

I Ai, 

CTM331 (05APR06) 

Inlake Air Healer Operallng Condilion. - 7020 Traclor. 
et'1glnes 

Intllke Air - 7020 TntCtors 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Observable Diagnostics and Tests 

A 1 - Intake Air Heater Check 

A1 • Intake Air Heater Check Diagnostic Procedure 

NOTE: The air heater indicator fight is the same fight that trouble codes are displayed on. If the light 
25 seconds, check for trouble codes or a short to ground In the air heater indicator light wire. 

o COnnection Check 

4D Air Hlltar Indicator 
LIght ctMtck 

CTM331 (OSAPR06) 

IMPORTANT: Do not forc. probaa Inlo conneclor tarmlnala .""m ... ' " 
Uu JT07328 Connector Adapter Telt Kit to make ma.auHlman" 
Thtl wi. enlure that terminal dalTll91 dOel not occur. 

NOTE: FOI wiring and th90ly o( operation information, S98 A I • 
CHECK supporting informafion 

Pef'fonn a prellmlna'Y inspection of lhe ECU connector 
heater connector, and all connections in between. 
positioned tenninala. 

1IIii~ ",,.,,,,,,,",, Sft Af • INTAKE AIR HEATER 

Faulty eonnectlon(I): 
Repair laulty 
connectlon(s) 

Ugh! works: 
GOTOO 

Ugh! doee not work: 
Faulty air heater Indicator 
lig.'It wiring 
OR 

.... , ';oh' is wondng Faulty air heater indicator 
ligtIt 

FOI wiring and theoty 01 operation information, see AI . INTAKE AIR HEATER No 8CUv. DTC{a' 
CHECK supporting information present: 

1. Connect theOST orSERVICE ADVISOR"'. 

2. Ignition ON, angina OFF 

3. Start the ECU Communicalion Soltwara 

4. Key ON, engine OFF 

5. Read oTCs using the OST or SERVICE AOVISOR. 

GOT00 

Active DTe(a' preHnl: 
Go to appropriate 
diagnostic procec:lJra 
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e Fuel TemPtiralure 
Check 

• Voltage at AIr Healet" 
Choc' 

• Air He'hlr Check 

• Air Heater Relay 

a."" 

CTM331 (OSAPR06) 

ObselVable Diagnostics and Tests 

NOTE; Ftx wirlfIg and /I1soty of operation InlormBtion. S8e LEVEL 12 · A I . INTAKE 
AIR HEATER CHECK supporting /nformlJt/on 

1. Key ON. engIntt OFF 

2. Read the Fuel Temperature parameter using the CST or SERVICE ADVtSOR. 

NOTE; For wfrlng8nd th80ty 01 opemtion .i'Jformation, SfJfJ LEVEL 12 - AI· INTAKE 
AIR HEATER CHECK st.JppOItirIg i1formation 

I . Key OFF 

2. USing a multimeler. measure Ihe lIOftage between Ihe air healer power llud and 
good chassis ground while turning key ON (engN OFF) 

NOTE: Voltage must bs rud as kay Is lumed ON 

NOTE: For wiring and theory 01 "".m'''''' .. ,~"" 
CHECK supporting Inforrn.sticn 

I . KeyOFF 

2. Using 8 rooftlmeter, measure fie 

3. Key ON, engine OFF 

Below ·S-<: (23°F): 

GO TO '"' 

At or above -SoC (23°F): 
No air heater-related 
problem round 

T.mPtlratUI1l1nCrNHa: 
No air heater related 
problem found 

Temperature doea not 
Increa .. 
faulty air healer 

theory of opfJl1Jlion Information. SH At· INTAKE AIR HEATER Rel.y cllcka: 
Faulty power wire to relay 
OR 
Faulty wire between relay 
.nd he.ler 
OR 
Faulty air neater relay 

Relay doea not click: 
Faulty air neater enable .... 
OR 
Faulty relay ground 
OR 
Faulty relay 
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Observable Diagnostics and Tests 

Check Fuel Supply Quality 

The quality of diesel fu' •• :~1 ,:;:;'~'J~ 
Check your operators IT 

specifications. 

~il>P.d) and final fuel filter for 
is equipped with a water bowl, 

bowl. 

"' .... and operate under load, observing 
performance. 

CTM331 (05APAOS) 

3. Ignition OFF, engine oN 

4. Ofscomect fuel line from inlet side of prefilter (if 
equipped) or Inlet side of final filter on engines 
without prefilter. 

5. Connect a hose to inlet port. 

6. Submerge hose in a container of clean, good 
quality fuel meeting engine specifications. 

7. Operate engine under load and observe 
pertonnance. 

If pertormance improves, fuel Is contaminated or 
not of the proper grade. Check fuel source. 

4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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l Observable Diagnostics and Tests 

Test for Fuel Drain Back 

Fuel draining back through the fuel system may cause 
hard starting. This procedure will determine if air is 
entering the system at connections and allowing fuel to 
slphon back to the fuel tank. 

1. Disconnect fuel supply and return lines at fuel tank. 

IMPORTANT: Fuel return line MUST extend below fuel 
level In fuel tank before performing this 
test. Fill fuel tank If necessary. 

2. Drain all fuel from the system, induding the fuel supply 
pump, fuel Injection pump, fuel filters, and water bowl 
(if equipped). 

3. Securely plug off the end of the fuel return pipe. 

A CAUTION: Maximum air pressure should be 100 
.. kPa (1 bar) (14.5 psi) when performing this test. 

4. Using a low pressure air source, pressurize the fuel 
system at the fuel supply line. 

5. Apply liquid soap and water solution to all joints 
connections in the fuel system and inspect 

NOTE: Connections may allow afr to 
without af/owing fuel to leak 

6. If any leaks are found, take 

7. Reconnect supply and 

8. Start engine and 10 minutes. 

starting the 
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ObssIVable Diagnostics and T 8sts 

Test for Air in Fuel 

NOTE: If engine cranks but won't 
THE FUEL SYSTEM later in 

Air in the fuel system will make 
start, run rough, misfire or 
Additionally, it can cause 
knocking. 

CTM331 (05APR06) 

end of fuel leak-off line 
plastic hose to end of 

and place opposite end of 
:onlain,,, filled wilh fuel as 

2. Operate engine and check for air bubbles in 
container. If bubbles are present, bleed the fuel 
system and repeat test. See BLEED THE FUEL 
SYSTEM later in this Group. 

3. If bubbles are still present, check the following: 

• Check for loose fuel fittings from the suction side of 
the fuel supply pump to the fuel tank to include all 
lines and filters . 

• Check fuel tank suction tube (if equipped) and 
welded joints for cracks or holes. 

Perform any necessary repairs, bleed fuel system and 
repeat test. 

4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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Observable Diagnostics and Tests 

Check Fuel Supply Pressure 

IMPORTANT: Before disconnecting any fuel line, 
completely clean any debris from 
around the fitting. DO NOT allow debris 
to enter fuel line. 

1. Remove plug on final fuel filter base. 

2. Install test equipment as shown. 

3. Start engine. Fuel pump should maintain minimum 
positive pressure listed below. If pressure is low, 
replace filter element and recheck pressure. 

Specification 
Fuel Supply Pump-Slatic 
PresIUf6 ....................................................... 25--30 kPs (0.25--0.30 bar) 

(3.5-4.S psi) 

15 kPa (0.15 bar) (2.0 psi) 
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Observable Diagnostics and Tests 

Bench Test Fuel Supply Pump 

The following bench tests can be performed on a supply 
pump installed on the engine when the pump is suspected 
to be defective. See CHECK FUEL SUPPLY PRESSURE 
in Section 04, Group 150. 

Perform the Vacuum/Pressure Test and Leakage Test, 
listed below. Replace the supply pump if either test shows 
the pump to be defective. There is no repair procedure. 

VacuumIPres8ure Test 

NOTE: This test will give a good Indication of condition of 
both the inlet and outlet valves, as wsll as the 
diaphragm. The numerical values obtained on 
both the vacuum and pressure sides are not 
impottant; rather it Is the needle movement that Is 
impottant (very slow for a good pump; very fast or 
not at all for a defective pump). 

1. Remove inlet and outlet fittings. 

2. Install vacuum/pressure gauge to inlet side of pump 
(C). 

3. Move primer lever (0) all the way downward. Rele.,""
lever and at the same time observe gauge: 

4. 

• The gauge needle should read the 
time, and then very slowly retum to 
indicates that the inlet valve and 
good condition. Proceed to 

• tf the gauge needle does 
needle rapidly retums to 
and must be replaced. 

CTM331 (05APR06) 
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• The gauge needle should initially read 28-41 kPa 
(0.28-0.41 bar) (4-6 psi), then retum to Mff very 
slowly. This indicates that the outlet valve and 
diaphragm are in good condition. Supply pump is 
operating property and should be reinstalled on 
engine. 

Spec:llialtion 
Fuel Suppty Pump-PresSUI'e ...................... 28--41 kPa (0.28---0.41 bat) 

(4-6 psi) 

• If the gauge needle initially reads same value as 
above and then retums immediately back to ~O~, the 
pump is defective and must be replaced. 

Leakage Test 

The leakage test should be perfonned if a 
suspected of leaking fuel extemally, or i;nte,m"Iy;nlo 
engine crankcase. 

1. Install an air line on inlet side of pump 
140 kPa (1.4 bar) (20 psi) pressure. 

2. Hold finger over outlet side of 
plug. Submerge pump Into a 
fuel . 

• If air bubbles occur 
holding the two 

CTM331 (OSAPR06) 04·150·55 

Fuel Supply Pump wirh MBtal Cover 

A-lever 
&-Outlet Side of Pump 
C-Inktt Side of Pump 
D--Prlmer Lever 
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Bleed the Fuel System 

CAUTION: Escaping fluid under pressure can 
penetrate the skin causing serious Injury. Avoid 
hazard. by relieving pressure before 
disconnecting hydraulic or other lines. Tighten 
all connections before applying pressure. 
Search for leaks with a piece of cardboard. 
Protect hands and body from high pressure 
fluid •. 

If an accident occur., see a doctor Immediately. 
Any fluid Injected Into the skin must be 
surgically removed within a few hours or 
gangrene may resuti. Doctors unfamiliar with 
this type of Injury may call the Deere & 
Company Medical Department in MOline, illinois, 
or other knowledgeable medical source. 

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

The fuel system may be bled at one of several locations. 
On some engine applications it may be necessary to 
consult your operator's manual and choose the best 
location for your engine/machine application. 

1. loosen the air bleed 
hand on fuel filter 

CTM331 (05APR06) 04-150-56 4.5 L & 6.8 L Level 12 Bectronic Fuel System 
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2. Operate fuel supply pump prime lever (B) or primer 
button on fuel filter base (if equIpped). 

3. Tighten bleed plug securely; continue operating primer 
until pumpIng action is not fett. 

4. Start engine and check for leaks. 

If engine will not start, it may be necessary to bleed air 
from fuel system at fuel injection pump or injection 
nozzles as explained next. 

At Fuel Injection Pump 

IMPORTANT: Always use a backup wrench when 
loosening or tIghtenIng fuel Jines 
noules and/or injection pump to 
damage. 

1. Loosen fuel return line (A) at fuel I 

.......................... 27 Nom (20 boft) 

CTM331 (05APR06) 04-150-57 4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,~ 



Observable Diagnostics and Tests 

At Fuel InJection Nou.les 

1. P1ace throttle lever in hBIf-thronle position. 

IMPORTANT: Always use a backup wrench when 
loosening or tightening fuel line. at 
noules andlor InJection pump to avoid 
damage. 

2. Using two open-end wrenches. loosen two fuel line 
connections at lnjedion nozzles. 

3. Crank engine over with starter motor for 15 seconds 
(but do not start engine) until fuel free from bubbles 
flows out of loosened connection. Retighten connection 
to specifications. 

Speclftc.tJon 
Fuel Injection Nozzle DeUvety 
Unes--Torque ................................................................. 27 Nom (20 Ib-tt) 

4. Repeat procedure for remaining injection nozzles (if 
necessary) until all air has been removed from fuel 
system. 

If engine still will not start, see your authorized servicing 
dealer or engine distributor. 
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Test for Cylinder Misfire (Engine Running) 

A CAUTION: Escaping fluid under pressure can 
penetrate the skin causing serious Injury. Keep 
hands and body away from pinholes and 
nozzles which could Inject fluids under high 
pressure. 

If ANY fluid Is injected Into the skin, it must be 
surgically removed within a few hours by a 
doctor familiar with this type of injury or 
gangrene may result. Doctors unfamiliar with 
this type of Injury may cali the Deere & 
Company Medical Department in MOline, illinois, 
or other knowledgeable medical source. 

1. Operate engine at intermediate speed with no load. 

2. Place a shop towel around nozzle-to-line connection to 
absorb escaping fuel. 

3. Slowly loosen the fuel pressure line at one of the 
nozzles until fuel escapes at the connection (fuel not 
opening nozzle valve). 

• If engine speed changes, the cylinder is p",babi!l 
working satisfactory . 

• If engine speed does not change, a 

4. Tighten fuel lines to specifications. 

. NonIII Delivery 

5. Repeat test for each 

CTM331 (05APR06) 

'-LI~ C"HEC'j(S required. 
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Group 160 
Trouble Code Diagnostics and Tests 

About this Group of the Manual 

This section of the manual contains necessary 
information to diagnose the electronic control system. 
Use this information in conjunction with the 4.5 L & 6.8 
L Diesel Engines Base Engine Manual (CTM104). 

See the 4.5 l & 6.8 L Diesel Engines Base Engine 
Manual (CTM 104) fO(: 

• Removal of base engine components 
• Base engine repair procedures 
• Base engine disassembly 
• Base engine inspection 
• Base engine assembly 

Parts such as sensors, actuators, connectors, and 
wiring harnesses are serviceable and available. 

To help diagnose electronic control system problems, 
Section 06, Group 210 DIAGNOSTIC 

Electrical Concepts 

Tests will include making m.astJr.'~ 
resistance and making checks 
circuits. An understanding of 
required to use the d;a,gn~OSI! 

SPECIFICATIONS contains useful information, such as 
ECU terminal identification and a system wiring 
schematic. 

IMPORTANT: Under NO cl",um,st.,nces, 
Engine Control Unit 
opened. 

NOTE: Instruction is given 
charts to make 
measurements in 
that these m"as,1lIl 
the harness 

ECU 
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Using a Dlgllal Multlmeter 

It is recommended that a digital multimeter (JT07306 or 
equivalent with an analog dispiay) be used to make the 
required measurements in the diagnostic procedures. A 
knowledge of the operation of the particular meter used is 
assumed. 

Instructions for measuring vollages take the following 
form: 

• Measure voltage from Point A (+) to Point (8) H 

In this example, the positive test lead from the voIt-ohm 
input of the meter should be connected to Point A and the 
negative lest lead from the common input of the meter 
should be connected to Point B. 

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

Electrical Circuit 

Circuit Mallfunctio 

nctlons. They are: 

1. 

CTM331 (05APR06) 
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~~---0-----'l 

4 
High Resistaf)C4 CIrcuit 

Definition of Circuit Malfunctions 

A-Unwlnted R8"'Lln~ ~ 
A circuit having unwanted resistan 
causes a voltage drop and reduces current 

1. High Resistance Circuit: 

2. Open Circuit: 

• 

Open Circuit 

A-B .... k or Sep.rlilon In 
Circuit 

A circuit having a break or a separation (A) that 
prevents current from flowing In the circuit. 

~----' _. ----,..---01----,.1 
~~ 

Grounded Circuit 

A-Vo!llge Wire In ConLlCI 
with "Ichlntl Frlme 

~"r.:~e in contact with the machine frame 
p continuity with the battery ground 
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Battery Sw'tch La F1 -; A B C ~p 0 
+ "'61 -!, - F2 Controller 5v (+) SenSOl' {-

• 5v (-) 

r 
-" - . 

Shorted Circuit 

4. Shorted Circuit: ground wire eo"n,>Ct;"9 
battery negative 

2. 

A wire-to-wire contact of two adjacent wires that 
provides unwanted continuity between the two 
wires. The following are types of short circuits: 
• Vottage wire shorted to another voltage wire 

(wires of equal or unequal voltage). 
• Voltage wire shorted to a sensor signal wire 

(wires of unequal voltage). 
• Voltage wire shorted to a ground wire (wires of 

battery voltage or regulated voltage, shorted 10 a 

switch (A) and the load (8). 

~~~.:" nts can become faulty with the 
circuit malfunctions. Sometimes component 

can easily be confused with circuit 

CTM331 (05APR06) 

• Ground wire she,"'; 

not create an 
Therefore, no further 

shooting Is necsssary. 

I>-Lo •• 

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

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. 

4.5l & 6.8 llevel12 Electronic Fuel System 
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Troubleshooting Circuit Malfunctions 
""' ... ~ 

A-8etltlry 
B-Swltch 
C--Component Tennln.1 

D-Unw.nted Rell.l.nee 
E-Cln:ull COnnector 
F-Open Cln:ult 

1. High Resistance Circuit: 

A ~High ResistanceR circuit can result In slow, dim 
or no component operation (for example: loose, 
corroded, dirty or oily terminals, gauge of wire too 
small or broken strands of wire). 

2. Open Circuit: 

An MOpenR circuit resulls 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 
Resistance- or "Open" circuit: 

a. With the controlling switch (8) cia 
the load (I) connected Into t 

G-Clrcult COnnector 
H-Component Termlnel 

• If voltaa" the voitage 
point of voltage drop. 

toward the load (I) 
Qround teni1lnal (J) to locate the vottage 

shows high resistance (0) 
(e) and (E) and the open circuit (F) 

. tween IE) and IG). 

the circuit as required. 

Perform an operational check-out on the 
component after completing the repair. 
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A-FUH MA" Termln.1 
B-FUH US" Terml",1 

3. Ground Circuit: 

C--SwllCh 
O--Componenl Termln.1 

A "Grounded" circuit (F) results in no component 
operation and the fuse or circuit breaker opens (for 
example: 8 power wire contacting the machine 
frame, chassis or component housing). 

Do the following to isolate the location of a 
"Grounded- circuit: 

a. Switcn (e) must be open (off). Check for 
continuity to ground between (8) and (C). 

• 

E-Wlre Termln.1 
F-Grounded ClrcuH 

b. Disconnect the load (H) 
(G). 

c. With the controlling 
for continuity 

inal 

, cheok 
(E). 

is a grounded 
(E). Repair the circuit. 

,." ,nd,'" between (D) end (E) 

rform an operational cneck-out on the 
ent after completing the repair. 
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F1 A Sw.1 B C 
-----r-----;~~--, 

F2 Sw.2 
A B B 

E2 

F3 5v 

Shorred Cirwit 

4. Shorted Circuli: 

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

1. Battery wire from fuse (Fl) is shorted at (A) to 
another battery wire aher switch (SW.2) . 
• Result: Lamp (E1) is on all of the time. 

2. Battery wire from fuse (Fl) is shorted at (B) to 
another battery wire after switches (Sw.1 & 2). 
• Result: Both lamps (El & E2) operate 

either switch (Sw. 1 or 2). 

3. Battery wire from fuse (F1) Is sho 
ground wire. 
• Result: Fuse (Fl) opens 

(Sw. 1) 

4. Battery wire from 
to a regulated 
• Result: 

5. Batte,),. W11 2) is shorted at (E) 
voltage wire. 

signal is distorted.' 

switch (Sw. 2) is shorted at (F) 
ground wire. 

'The S8flSOI" Signslll'Olrsge gofI5 oul of range and s fault code may 
be restored. The controler may shut down 01 provide limited 
Dpenl tion for Its function. 

CTM331 (05APR06) 

7. 

• 

voltage wire is shorted at 
ground wire. 

The sensor signal Is distorted. 1 

voltage wire is shorted at (I) to the 
sensor ground wire. 
• Result: The sensOl" signal Is distorted.' 

00 the following to isolate a "Shorted Circuit:" 

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

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

c. To prevent damage to connector terminals, 
obtain mating connector terminals from repair 
parts. DO NOT force meter probes into 
connector terminals. 
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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 all affected 
circuits have been checked. 

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

Example: A 37 pin connector contains three wires 
to a sensor. With one meter probe attached to each 
of the three wires, one at a 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. 

1. Alternate Method to Check for Shorted Circuit. 

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

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 Circuir as follows: 

h. 

• Wires not in a loom: Wrap i 
electrical tape or replace the 
band as required. 

• Wires in a loom: If hot 

of the hame~~~SS~'b':~:~ are not n 
gauge between 
bands to 

shc,rt.od area 
sports 

proper 
Use tie 

of the 

Ihock-oc.rt on the component 
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Engine Configuration Data Parameters on 
Diagnostic Gauge 

Accessing Engine Configuration Data Parameters: 

1. Scroll through the main menu of engine parameters by 
pressing either the right or the left touch swi1ch 

2. Select -E-Config" sub-menu by simultaneously 
pressing the right and the left touch switch. 

3. Scroll through the -E-config·sub-menu to view Engine 
Configuration Parameters by pressing either the right 
or the left touch switch until desired parameter is 
found. The numbers next to the parameters correspond 
to the number on the graph. 

4. In order to exit -E-Config· sub-menu, simultaneously 
press the right and left touch switch 

A-OIIgnoltlC Gallge 
B-Touch Swltchel 

c-LIoh" 

CTM331 (OSAPROS) 04-160-10 
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Units 

RPU 

RPU 

RPM 

RPM 

RPM 

" 
Nm (fI-bs) 

RPM 

Description 

Stationary low idle speed 01 engWIe which Includes InRuencas due 10 engine 
temperature and oIher statklnary changes. This is point 1 on the engine 

at point 3 01 the 
be located 

at point 4 of the 
be located 

, 4, and 5 are optional 

2 and 6 diYided by the change 01 

indicated engine torque 
once and doesn, cnange ~ a difference engine torque 

above point 8 allow1!d by fie engine control duMg I 
. ... , ..... ThJe cuation is limited by the maxin'M.ml momentary 

speed that the engine will allow when operating In a speed 

speeclthat the engine will allow wher1 operating in a speed 

torque that the engine will allow v.tIen operating In a torque 

torque that the engine will allow when operating In a torque 
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Viewing Active DTCs on Diagnostic Gauge 

Accessing Active Diagnostic Trouble Codes (DTCs): 

1. Scroll through the main menu of engine parameters by 
pressing either the right or the left touch switch 

2. Select ·SrvcCode- sub-menu by simultaneously 
pressing the right and the left touch switch. 

3. Scroll through the ·SrvcCode ·sub-menu to view active 
DTCs by pressing either the right or the left touch 
switch until all codes are found. 

4. In order to exit ·SrvcCode" sub menu, simultaneously 
press the right and left touch switch 

Viewing Stored DTCs on Diagnostic Gauge 

Accessing Stored Diagnostic Trouble Codes (DTCs): 

1. Scroll through the main menu of engine palarrlelEm 
pressing either the right or the left touch switch 

2. Select -StorCode- sub-menu by ./,nul1a,,"! 
pressing the right end the left touch 

3. Scrolllh/OUgh tI1e ·Sl,.c,>d.·'sub,-m" ~ 
DTCs by pressing either the 
switch until all codes are 

NOTE: If "No Data- is on 
codes. 

4. simultaneously 

CTM331 (05APR06) 04-160-12 

A-DUignostlc o.URI 
B-Touch Switches 
C-Ught. 

A-Diagnostic o.ugl 
B-Touch SwitChel 
C-t.lghtl 

B 

I 
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Clearing Stored DTCs on Diagnostic Gauge 

Clearing Storad Diagnostic Trouble Codes (DTCs): 

1. Scroll through the main menu of engine parameters by 
pressing either the right or the left touch switch 

2. Select "StorCode- sub-menu by simultaneously 
pressing the right and the left touch switch. 

3. Scroll through the "StorCode"sub-menu to view stored 
DTCs by pressing either the right or the left touch 
switch until all codes are found. 

NOTE: If "No Data" is on the gauge, there are no stored 
codes. 

4. In order to clear codes, simultaneously press the right 
and left switch for at leasl 8 seconds 

NOTE: If the switches are held for less than 8 seconds, 
the sub menu will b6 exited. 

6. If the display reads "'Send' "OM3 ,. 
now deared. In order to exit "Slo 
simultaneously press the righ 

CTM331 (05APR06) 04-160-13 
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Blinking OTCs 

On OEM applications that have a Fault Lamp. the ECU 
has the ability to display OTCs using blinking 
sequence of the fault lamp. To retrieve DTCs from the 
ECU using the "blink code- method: 

NOTE: The ECU blinks the codes in 2-digit codes 
only. In order to convert the codes to SPNlFMI 
codes, see LISTING OF DIAGNOSTIC 
TROUBLE CODES (OTCS) ON ECU late' In 
this Group. 

1. Turn the ignition switch "ON" . 

2. Hold Override Shutdown Switch for a few seconds 

3. The Fault Lamp will begin to flash a code number. 
For example, flash three times ... short pause ... flash 
two times .. . 1ong pause. This example is code 32. 

4. The ECU begins the flashing sequence by flashing 
a code 32, this indicates the start of blinking active 
codes. If there are any active OTCs, the ECU will 
flash it's 2-digit number. If there is more than one 
active OTC, the ECU will flash each code in 
numerical order. If there are no active OTCs, the 
Fault Lamp will flash a code 68. 

5. Following the active codes. the Fault Lamp will 
flash a code 33. this Indicates the start of blinking 
stored codes. If there are any stored OTCs. the 
Fault Lamp will flash It's 2-digit number. If there is 
more than one stored DTC. the ECU will fI h each 
code in numerical order. If there are no sto 
DTCs. the Fault Lamp w~1 flash a c 

6. Once complete. the above 
repeated. 

7. When complete, turn j'g !'ilk," 
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Data Parameter Description 

Following is a list of the data parameters that can be read 
on the DST orService AOVISORnI. Included in the list 
below is a brief description of each parameter. the range 
of possible readings, and Bach parameter's unit of 
measurement. 

AnaJog ThfotIIe (AI Input Voltage (OEM) volts 

Analog Throttle (AI Inplll Voltage Il0l11; 

Analog Throtlie (8) Inpm Voltage (OEM) volls 

Analog Throttle (6) Input voltage " .. " 
Analog Throt\le te) IflIUl Voltage (OEM) ,,"''' 

Desired Speed Governor QJrve NJA' 

ECU EO!.. Data Part Number 

on non-OEM 

on OEM 

0-100, the MY on the 
When tOO Is reached, a 

the application. See APPUCATION 
06, Group 210 of this manual and refer to the 

dala programmed 1r11o the Eeu 81 tho end 01 hi all8mbly 
•• Lno 
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engine Coolant Temperature 

'ogi'" ,,,,,,,, 

EJ9ne Hounneter 

Engine O~ Presaure 

Fuel TemperalUre 

Fuel Usage Rate 

Manifold Air Temperature 

CTM331 (05APA06) 
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°C 
(oF) 

,.m 

h' 
-..... 

"C 
(OF) 

Engine Coolant Temperature value. 

NOTE: If /here is all acffv6la~ lot /he ECT circuit, tM .".'-11 
.,NA 

Engine Coolant Temperature sensor Input voHage 

Total houB the ECU has run on an engine. 

Engine 011 pressure value 

Air Temperature value. 

NOTE: " lhBre is an lfCIive fault lot 1M MA T circuit, MAT will be dist*yed as 

04-160-17 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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MlJdmum Speed Govemor CUrve 

Oil Pressure 

Optlon Auambly Part NL.mber 

Performance Option Part Number 

TCMque Curve Numbef 

Vehlda Option Part Number 

CTM331 (05APR06) 
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NlA' 

kP. (psi) 

NlA' 

NlA' 

NlA' 

NlA' 

The mode seJected Is dependent on the application. See APPLICATION 
SPECIFICATIONS In Section 06, Group 210 01 this manual and refer to !he 

••• 
OM pressure value. 

NOTE: tI thMa Is an active fault lor the 01 pnJ$SUf8 citroit, tINI .. , ..... 

" Part number that dHcribel an 01 the options 
Includes the PeJlonnance OptIon Part Number and ....., ..... 
These are the engine 
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Engine Test Instructions ~ Excavator Torque 
Curve Change Test 

Torque curve adjustment may be necessary for 
excavators operating In high altitude areas. By selecting 
the ahitude derate option, undesired observable symptoms 
such as excessive black smoke can be significantly 
reduced or eliminated. Torque curve adjustment can only 
be accomplished with the DST orSERVICE ADVISOR"N. 

Performing the Torque Curve High-altitude 
Adjustment 

1. Ignition ON, engine off. 

2. Select Excavator Torque Curve Change Test on the 
DST orSERVICE ADVISORlloI. 

3. Select the option that corresponds to the desired 
operation. 

1. Normal operation 
2. Attitude derate 

Reprogramming 

•• 
CTM331 (05APR06) 

the training material 
Adv ;;.", training course. All 
users have received this 

is available at John Deere 
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Diagnostic Trouble Codes (DTCs) 

There are several different methods of displaying both 
stOfed and active DTCs from the ECU. 

SPNlFMI CODES 

SPNlFMI codes are written from the SAE J1939 
standard as a two part code. The first part is called the 
Suspect Parameter Number (SPN) . Typically, It 
contains between 2 and 4 digits. The 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 second part of the 
code is called the Failure Mode Identifier (FMI) code. 
The FMI contains 2 digits. The FMI Identifies the type 
of failure that has occurred; for example FMI 3 
indicates value above normal. In order to determine 
the exact failure, both the SPN and FMI are required. 
Combining SPN 110 with FMI 3 yields engine coolant 
temperature Input voltage high. 

On all applications with the Level 12 Engine Control 
Unit (ECU), the ECU transmits SPN/FMI codes over 
the Controller Area Network (CAN). This allows for 
service tools such as the DST orSERVICE ADVISORTlil 
and the Diagnostic Gauge to display active and stor .... 
DTCs. When using the DST orSERVICE ADVISORTIol 
the codes will be displayed in a OOl)OOO.CIO 10m. 
example, SPN 110 FMI 3 will be displayed 
000110.03. 

2-DIGIT CODES 

Some applications do not 
SPN/FMI. In most of these 
displayed as a 2-digit 
code Is 18 for engine 
voltage high. If 
controllers, 
numbers, 

of a 2-dlgit 
Input 
multiple 

front of the 
i code may be 

ADVIS'DR'·. the 
the code is blinked for 

SERVICE ADVISOR Is ill tnIdemiIIIrlc 01 a..rB & Cofr¥:IanY 

CTM331 (OSAPR06) 

OTHER CODES 

" codes are not displayed as SPNII'MI 
codes, there may be another 
application is using. FOf 
applications, the 0000 
coolant temperature 
seen on some 
ADVISORYIoI. In 
this format of 
that the com"" d 
LISTING 

~ ... ",ry to convert 
code to ensure 

)COdUl'. is followed. See 
MUUOL •• CODes 

, there is a wamlng lamp that Is 
code becomes active. When a code Is 

lamp will either blink or stay on solid. 
a solid fight indicates that the ECU is taking 

measures to protect the engine, and a 
I i light indicates that the ECU has detected a 

fault and engine performance may be affected. Refer 
to Operator's Manual IOf a given application fOf more 
detailed information. 

CLEARING STORED DTCS 

Stored DTCs can be cleared through the OEM 
instrument panel, through the DST orSERVICE 
ADVISORTIol. For more infonnatlon on clearing DTCs 
using the diagnostic code reader on the Instrument 
panel, see CLEARING STORED DTCS ON 
DIAGNOSTIC GAUGE earlier in this Group. 
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Trouble Code Diagnostics and Tests 

Listing of Diagnostic Trouble Codes (DTCs) 
on ECU 

Ascending SPNlFMI Codes 

DTC'. LI.t1ng In A.candlng SPNlFMI Code • 
• P. 

000028 

000029 

000091 

000097 

000100 

000105 

000107 
000110 

00011' 

000158 
000171 

00017-4 

FOI 
03 

'" 03 

" 14 
03 

'" 07 
09 
10 
13 
14 
00 
03 

'" 16 
31 
01 
03 

'" 16 
18 
03 

'" 16 
00 
00 
03 

'" 

Deflnltlon 
Throttle Voltage High 
Throttle Voltage low 
Throttle Voltage High 
Throttle Voltage Low 
Throttle Voltage Out of Range 
Throttle Voltage High 
Throttle Voltage low 
Throttle CaUbrallon Invalid 
AcceIeralor Pedal Position CAN Message Missing, Lata, or Invalid 
Throttle Voltage Low 
Throttle CaUbration Aborted 
Throttle Voltage Out of Range 
Water in Fuel. above Normal, Mosl Severa 
Water In Fuel Signal Voltage Histl 
Water In Fuel Signal Voltage low 
Water In Fuel Detected 
Water In Fuel Detected, Condilion Exists 
Engine OB Pressure Extremely Low 
Engine OD Pressure Input Voltage High 
Engine OD Presstlre Input 
Engine OU PresstJl8, 
Engine Ob Pressul8 

I 
I 

T:~:::::::, Vollage OOR, Hgh 
, ' Voltage OOR, LDw 

Input Voltage High 
Input Voltage Low 

;~'.~.':~ Histl Moderately Severe 
Derate 

Overspeed Extreme 
Speed, Below Normal, Most Severe 
Overspeed Moderate 

CUrrent Gear Not Received or Invalid 
Engine Speed, Below Normal, Moderatety Severs 
Sensor Suppty Voltage High 

CTM331 (OSAPA06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

04 Sensor Supply Voltage Low 
000627 04 Eeu Unswifched Power Missing 
00062. 13 Eeu Error 
000636 02 Engine Position Sen50f Noise Detected 

08 Engine POIII1ion Sensor Signal Missing 
10 Engine Posilion Sensor Pattern Error Det8C1ed 

000837 01 rllTling (Crank) Sensor, SlgwIt Pattern Error 
02 Crank POIItlon Input Noise 
10 Crank PoIiIIon Input Pattern Error 

000839 13 CAN 8us EITOI' 
000844 02 External Speed Command Ir.,ut. Oala ErraUc. Intermittent. or Incorrect 
000729 03 Inlet Air Healer SIgnal High 
000729 .. Inlet Air Healer SIgnal Low 
000898 09 Vehicle Speed InvalldlMiaslng 
000970 31 Au.illary Engine Shutdown Switch Aclive 
000971 31 External Engine [}etat. Switch Active 
001078 00 Pump Control Valve Closure Too Long 

01 Pump Control Valve Closure Too Short 
03 Pump Solenoid CUrrent High 
0' Pump Solenoid Circuit Open .. Pump Solenoid Circuli Severely Shorled 
(f/ Pump Control ValYe Closure Not Detected 
10 Pump Solenoid Circuit Model1l\ety Shorted 
13 Pump Current Oecay TIme Invalid 

001079 03 Sensor SUpply Voltage HIgh 
04 Seo5oI' Supply Voltage Low 

001109 31 Engine Shuldown Warning 
001110 31 E~M~"_ G 001588 .. Torque Curve SelectIon Inpul Volta 
001569 31 Fuel Derate 
002000 .. Internal EeU Failure 

13 Security VIOlation 

CTM331 (05APR06) 04-160-23 4.5 l & 6.8 L Level 12 Electronic Fuel System 

PN_197 



Trouble Code Diagnostics and Tests 

Ascending 2~DlgltlOther Codes 

DTC'. listing In A.cendlng 2-DI911 Codes 
2-D1g1tlOthet' SPN FMI Dellnltlon 

COde 
11 000091 03 
12 000091 .. 
13 00002. 03 

" 000028 .. 
15 000029 03 I. 000029 .. I. 000110 03 
19 000110 04 
21 000620 03 

00107; 03 
22 000620 .. 

001079 04 
23 000100 03 
2' 000100 04 
2, 000100 03 
26 000100 .. 
2. """"" 13 
32 to., ... ' 
33 "'.' ... ' 
37 000174 03 
38 000174 04 
39 000837 02 

10 
.2 000190 00 I. 
S< 0001,. 17 

" 000839 13 
62 000110 15 
63 000110 
64 000100 

" 000100 
56 0001" 
58 001'" 
59 000110 
71 001076 
72 001076 
73 001076 
74 001076 
75 001076 
78 001076 
n 001076 
78 

" " .2 
63 
64 

CTM331 (OSAPR06) 

Throttle Voltage High 
Throttle Voltage Low 
Thronle Voltage High 
Thronle Voltage Low 
Throttle Voltage High 
Throttle Voltage Low 
Engine Coolant T IWTIp8f8ture Input Voltage High 
Engine Coolant Temperature Input Vollage Low 
Sensor SI,.:JpIy Voltage HIgh 
Sensor Suppy Voltage HIgh 
Sensor Supply Voltage Low 
Seosor Supply Voltage Low 
Engine Oil PrellUf. Input Voltage High 

Engine Oil Preuure Input Voltage Low a 
Manifold AIr Temperatur. Input Voltage High 
Manifold AIr Temperature Inpu! Voltage Low 
ECU Error 
When reattng blink codIIs, s9lIlies ltart aI active lault . 
When reading blink codel, lignifies start 01 I . 
Fuel Temperature Input Voltage HIgh 
Fuel Temperature Input Voltage low 
Cn!IInk PosItIon Input Nolle 
Cn!IInk PosItIon Input Panem 
Engine Overspeed ElCIJeme 
Engine 0verspMd t 
ECU Power Down 
CAN Bus Error 

;:;:::::;;: = 
Open 
Severely Shoned 

''i:::~:~':: ClOIure Not Detected 
~ Circuit Moderately Shorted 

SolenoId CUrrent HIt! 
rtty VlOIalkln 

Intemal ECU Error 
Fuel Temperature High Moderately Savete 
Engine Proteclion Shutdown 
Auxiliary Engine Shutdown Switch Active 
ECU Power Down Error 
External Engine Derate Switch Active 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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.. NfA" NlA' When reading blink codes, signifies that no Ilull codes are In butter . 
F400 000029 03 Multi-state Ttvottle t~ Hi(;I 
FoIOl 000029 .. MlAl-stalll Thrcttle Input Low 
F402 000029 14 Multl-atate Throttla Input Voltage CuI of Range 
F411 000620 04 Sensor Supply Voltage Low 
F414 000620 03 Saosor Supply Vo~aga High 
F415 000100 .. Engine 011 Pressure k1)UI Voltage low 
F418 000105 " Manifold AIr T~trua Moderately High 

F'20 000091 04 Analog ThroHle (A) Input Low 
F421 000091 10 Throttle Input Voltage Below Lower Calibration 

"22 000110 " Engine Coolant Tamperal\Jre ModGnIlely High 
FoI23 00009 1 09 Throttle calibration AbotIed 
F425 000091 03 Analog Throtlle (A) Inpul HIgh 
F474 000174 " Fuel Temperature High Moderalely Severe 
F428 00009 1 07 Throttle No! calibrated Property 
F42A 000091 14 Analog Ttvottle (A) tnput Volage au of Range 

00063. 13 Skldders ONLY· CAN Bus Error 
F445 oooUlO 03 Engine 011 Pressure InpUl Voltage High 

F .. ' 000100 01 E"';"" 1);1 P,.", .. EO,,,,,,,,,, l~ 0 
"50 000110 04 Engine Cootanl Temperal\Jre Input Voltage Low 
F455 0001 to 03 Engine Coolant Temperature Input Voltage High 
F457 000110 00 Engine Cootanl Temperalule EKtremely High 
F460 000105 04 Manifold AIr Ta~ature Input Voltage 
F<65 000105 03 ManiloKl . 
F49A 001076 10 Pump 
F497 00t076 13 Pump Current 
F474 000174 

,. 
Fuel Temperature 

F475 000174 03 Fuel Temperatura Input 
001,., 31 Fuel Derate 

F478 001076 13 
F48A 000637 10 
F48b 000637 02 
F490 001076 06 
F491 001076 01 
F492 001076 03 
F493 001076 07 "" De"""'" F'94 001076 00 Too Long 
F.,. 05 Open 
F49A Mooorataly Shorted 

"AD lnpul Voltage Low 
F4AS T8fTl)III'ature Input Vottage HigI 
F4A7 Temperature Extremely H~ 
F4EO ECU Failure 
F4E3 E"oo 
F4EA Power Down Error 
F4Ed Securty VIolation 

'N/A • Not AppI 
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Diagnostic Procedure 

Diagnosis of the electronic control system should be 
perfonned according to the following procedure: 

1. Make sure all engine mechanical and other systems 
not related to the electronic control system are 
operating proper1y. 

2. Read and record DTC(s). If an SPNfFMI code is not 
used. convert the code to SPN/FMI. See USTING 
OF DIAGNOSTIC TROUBLE CODES (DTCS) ON 
ECU ear1ier in this Group. 

3. Go to the diagnostic procedure that corresponds to 
the DTC(s) present. 

NOTE: It more than one OTC Is present. go to the 
chart corresponding to the lowest number DTe 
and diagnose that problem to correction unless 
directed to do otherwise. 

4. If no DTC(s) are present. proceed to the 
appropriate symptom diagnostic chart in Group 150 
of this Section. 

SERVICE ADVISOR is a 

5. After any repairs are made, recheck to make sure 
all DTCs have been eliminated. 

NOTE: After using the OST orSERV/CE AOVISOF/fY, 
always replace the dust cap on the diag tic 
connector. 

IMPORTANT: Care should be used duri~n!g"" 
diagnostic to avoid 
damaging 
connectors, 
Probes she,".!!! 

~.mnin.'lslo 
His 

JT07328 
Test Kit be used 
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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 loose, 
dirty, or disconnected connectors. Inspect the wiring 
routing looking for possible shorts caused by contact 
with extemal parts (for example, rubbing against sharp 
$heet metal edges). Inspect the connector vicinity 
looking for wires that have pulled out of connector 
terminals, damaged connectors, poorly positioned 
terminals, and corroded or damaged terminals. 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 LCAST likely to 
fail. 

Suggestions for diagnosing Intermittent faults: 

• If diagnostic chart indicates that the problem 
intermittent, try to reproduce the op<"alin~ 
that were present when the OTC set. 
orSERVICE AOVISORTr.t can be 
intermittent problems, as it 

Recording. This function permits the recording of 
data parameter values during a diagnostic session. If 
a OTC sets during a certain diagnostic session, the 
parameters can be played back and observe to see 
what each parameters' value was when the C 
occurred. 

• If a faulty connection or wire is suspe,,:" ". 
cause of the intermittent problem: clear OTCs, 
check the connection Of wire I it while 
watching the OST I 
the fault resets. 

if 

o To check Iha connec1ioq and a 
JT07328 

the male end of 
female end of 

terminal. There should 
the test adapter is 

the connection Is oose, 
terminal. 

Intermittent Faults: 

between sensor or actuator and 

between terminals in connector. 
terminaVwire COMection. 

IEleclron1aSlnelicinterference (EMI) from an 
Improperly installed 2-way radIo, etc. can cause 
faulty signals to be sent to the ECU. 

CTM331 (OSAPR06) 04-160-27 4.5 L & 6.B L Level 12 Electronic Fuel System 

PN-201 



Trouble Code Diagnostics and Tests 

T1 - MuHi-state Throttle Input High 

Instrument Panel 
Connector 

Idle Switch 
Connector 

JOHN DEERE 
Instrument Panel 

Multl~state Throttle Swttch 

• Multi·state throttle is composed of an 
allows engine speed to be at 
saneap~~ti~.the~isa 
down featu~. This aUows for 
controlled. 

• On certain applications 
In addition to the 
engine speed of 
the multi-state 

I is used 
desired 

is greater than 
throttle will be 
speed of the 

than the additional 
IItln>ttle wilt be in total control. 

~~ U 0 

H N 
A E 

C 

a multi-state throHIe input voltage exceeds the 
maximum threshold. The voltage is higher than what 
is physically possible for the throWe 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 multi-state throttle, and will 
use the input values from another throttle. 

• If the muni-state throttle is the only throttle or all 
additional throHles are also faulted. the ECU will use 
a defaun 'imp-homeM throttle value that will only 
allow idle engine speed. 
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T1 - Multi-state Throttle Input High 

T1 • Multl·State Throttle Input High Diagnostic Procedure 

o CClnneeUon eneck IMPORTANT: Do not force probellnto conneclor termlnll. 
UM JT07328 ConneclOf' Ad.pter nit Kit to make ~m'~'", 
Thll wlll enaure that terminal damage does nol oc:cur. 

NOTE: For wiring and ItJeoty 01 opIJf800n, SfHJ T1 - "''''''-S'-AT 
HIGH supporting infomtlllion. 

Perform a preliminary Inspection 0/ !he ECU 
connector. Look lor dirty, damaged, or poorly po 

Faulty connec:llon(I): 
RepaIr laully 
c:onnection(s) 

• Intennltt'"t Fault Telt NOTE", :;:~ 
HIGH 51 

T1 • MULTI-STATE THROTTLE INPUT 000091.03 (Sklddlra: 
000021.03) reoccU/"l; 

GOTOO 

CTM331 (OSAPR06) 

~.,,.,.'" softwlre 

the OST orSERVICE ADVISOR'" 

01 any DTCs, then clear aU OTCI. 

ON, engine OFF 

7. Move the mlAll-stale switch through a' the positions. 

e. Read DTCs using the DST orSERVICE ADViSOR ..... 

NOTE: SkiddBr appJIcaffons use 8 diffenmt SPN far multi-slll'e ttJrotIlfllhan other 
appliCations. 

000091.03 (SII:ldden: 
000029.03) doea not 
reoc:c .... : 
Problem is intermittent. If 
no oIher codel are 
present, see 
INTERMITTENT FAULT 
DIAGNOSTICS earlier In 
!tis Group. 
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., Throttle Position 
Input Shorted T..c 

Trouble Code Diagnostics and T 8StS 

NOTE: For wiMg and tfIeoIy 01 operation • .see TI • MUL TI-STATE THROmE INPUT 0000!iI1.03 (SIddde ... : 
HIGH wpporting information. 00002SI.03) r.occu ... : 

GOTO O 
1. Iglltlon OFF 

2. Disconnect multi-slate ltlrottle switch at two wire connector behind instrument paneL 

3. Install a ju~ wife between both larmlnals 01 the switch hameu connector . 

... Read OTCs IJIlng tie CST ()( SERVICE ADVISOR 

5. Make nole 01 any OTCs, then claar aU OTea 

6. ignition ON, engine Off 

7. Read OTC. ualng the CST Of SERVICE ADVISOR. 

NOTE; SkJdder appliestions use a dlHeren! SPN for mulfi.stats tIIIottIe IhBn 
applications. 

e ThroW. Position NOTE: FIX wiring and theory 01 operation, see TI Satween 4.0 V and 8.0 
y, Ground Circuit Open HIGH suppot6ng Inlotmation. 

TH' 
1. Ignition OfF 

2. Remove jumper wire. 

3. IgnMion ON, engine OFF 

CTM331 (OSAPA06) 

Open In multi-Itala 
ground circuit 
OR 
Faulty EeU connection 
OR 
Faulty EeU 

",'U-ot." switch 5 V Wlput termml Below 4.0 V: 

04-160-30 

Open in multl·ltalS switch 
5 V Input circuli 
OR 
Faulty ECU connection 
OR 
Faulty ECU 

4.5 L & 6.8 llevel 12 Electronic Fuel System •. -
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T2 - Multl-slale Throttle Inpul Low 

Idle SwItch 
Connector 

JOHN DEERE 
Instrument Panel 

Multi-state Throttle Switch 

Instrument Panel 
Connector 

• Multi-state throttle is composed of an i 
allows engine speed to be at high 
some applications, there is a 
down feature. This allows for 
controlled. 

• On certain applications, 
In addition to the 

is used 
desired 

greater than 
throttle will be 
speed of the 
additional 

will be in total control. 

e 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 occur: 

• 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 another throttle. 

• If the multi-state throttle is the only throttle or all 
additional throttles are also faulted, the ECU will use 
a default -'imp-home- throttle value that will only 
allow idle engine speed, 

CTM331 (05APR06) 04-160-32 4.5 l & 6.8 l Level 12 Electronic Fuel System 
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T2 - Multi-state Throttle Input Low 

T2 • Multi·State Throttle Input Low Diagnostic Procedure 

o COnnecllon Check IMPORTANT: Do nol force probes Into connector tlrmlna's or 
Use JT07328 COnnector Adaptlr T.at Kit 10 m""_"''"'''''11 
Thla Mil Insure tut tlrmlnll damage does not occur. 

NOTE: For wfring and tIIeroty 01 op6{lIOOtI. 686 T2. MUL n..sTATE 
LOW wppotfing infomlstion. 

Perloon a preliminary inspection oltha ECU conn 
connedor. Look lor dirty, damaoe<l. or poorly posit 

F8ulty connecUon(I): 
Repair laulty 
connectlon(s) 

-- , 

• Inllrmlnenl Faull Test NOTE'" F.:"';;;;;:~~~~ 
LOWS/. 

- MULTI-STATE THROTTLE INPUT 000091.04 (Skldders: 
000029.04) IWOCCUrs: 

CTM331 (05APR06) 

Move the multi-state switch IhfOl.9l sllthe positiont. 

8. Read OTCs using Ihe OST orSERVICE ADVISOR'''. 

NOTE: SkiddlJr appHcstions uss • di"lHBfIt SPN foI mufti-stale tfIrollJs ItIBn othar 
appicatJons. 

GO TO €) 

000091.04 (Skldders: 
000029.04) does not 
reoccur: 
Problem is Inletmlltanl. II 
no other co~s are 
present. see 
INTERMITTENT FAULT 
DIAGNOSTICS earlier In 
Ills GI'tX4). 
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., Throttle Po.Illon 
Wiring T •• t 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wir/np and Iheoty of GpefIJliotl, see T2· MUl nSTItTE THROmE INPUT 000091.04 (Skldd .... : 
LOW supporting Inlomlation. 000029.04) r.oc:c:UI'll: 

Short 10 ground in 
1. IgnIUon OfF multl-.Isle ~ drcult 

OR 
2. Oiloonnect rnJIti.atale1hrolile 'witch all'M! wire connedor behind Instrument panel. Open In muttl-lllate Input .-3. Read OTC. using the OST or SERVICE ADVISOR OR 

Fa~ECU 
4. Make nole of any OTC., then cialr aU DTCs 

5. 19nilion ON, engine OFF 

6. Read OTe. using the OST or SERVICE ADVISOR. 

NOTE: Sltldd8r appIicBtIons IJH I dlferent SPN for muiff.sfllfe throw. than other 
appl/clltioos. 
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Trouble Code Diagnostics and Tests 

T3 - Analog Throttle (A) Input High 

Instrument Panel 

1-------- -- --- -----
Analog Throttle (AI 

1 Sensor Connector 
I 

I Analog 
I Throttle (A) 
I Sensor 

l ______ _ JOHN DEERE 
Instrument Panel 

NOTE: Wiring schematic shows OEM engine 
applications only. For non4JEM 
information. S68 APPLICA nON 
SPECIFICA TlONS in Section 
this manual. 

• The analog throttle pos' . 
resistor (potentiomet 

is a variable 
sure the position 

of the throttle. 

CTM331 (05APR061 

ut v ge normally 
epending on 

voltage at low idle 
and 4.0 volts at high 

ability to learn different 
idle, so the voftage range 

~ic8ti;oo. 

• If more than one throWe is available, the ECU will 
Ignore the input from the analog throttle, and will use 
the Input values from another throttle. 

• If the analog throWe is the only throWe or all 
additional throttles are also fautted, the ECU will use 
a default "fimp-home- throttle value that will onty 
allow idle engine speed. 
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l Trouble Code Diagnostics and Tests 

T3 • Analog Throttle (A) Input High 

T3 • Analog Throttle (A) Input High Diagnostic Procedure 

o Connection Check IMPORTANT: Do not force prolMtl Into connector t' •• ~::'"::'~~I':"::O'~~;;;.' 
U .. JT07328 COnnector Adaptel' T •• t lOt to make m 
This will ensure Ihlt terminal damage do •• not occur. 

NOTE: For wirinQ lind Iheoty of op6rstlon, 5H T3 • ANALOG 
HIGH ~ InfomlBffon. 

Pelform a prellm1naIY Inspection oIltte ECU con 
connec1Ot, and any connectors In between them. 
positioned terminals . 

• Intermillent Fault T •• t ANALOG THROTTLE (A) INPUT 4.7 V or gre.ter: 

In the IdIa position. 

"!" :;:::::,~'.:':~~~u read Analog Throttle (A) Input Voltage (OEM) 
FI appllcatJona, read Analog Throttle (A) Input Voltage 

NOTE: For OEM applicatiOns, tile high sna/ofll/l1ottle (A) input voltage speclfbffon 
js II. TV. For"'" high voltage specibtJon on non.QEM ~IKxIs, SH 
APPlICA nON SPEC/FICA TlONS In Section 06, Group 210 of lhis ml/nuaJ. 

GOTaO 

~ow4.7V: 

GOTD @) 
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.. ThrotUe Tl'llv" 
Voltage T •• I 

• Throtue POI/lion 
Input Shot1ed T •• t 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and theory of optHlIl/on, 568 T3 • ANALOG THROTTLE fA) INPUT Goes .boWi "'.7 V: 
HIGH supporting Information. Faulty analog lhroltle (A) 

I8flIS04' connector 
While sJowIy operating analog Ihrottle (A) throug. Its fuliltavei. use the OST or OR 
SERVICE ADVISOR lor !he 1oIowIng: Open in analog throttle 

(A) sensor glOUl'ld circuit 
• For OEM 8p911catlons, read Analog Throttle (A) ~ Voltage (OEM) OR 
• For non-OEM applications, read Analog Throttle (A) Input Voltage , .. oil,,,,,,,,,., 
NOTE: For OEM sppIIcation8, 1M high analog throtlle fA} Input vol/age specifica/Ion 1$ 
4.7V. For the h/gh '-'OItag6 specHicsffon on non-OEM applications, see APPUCA TION 
SPECIFICATIONS In Section 015, Grot4' 210 01 this rnanlHll. 

NOTE: For wiring and theoI)' 01 opera/ion, see T3 
HIGH supporlJng Information. 

~,""m.E (.'i INPUT 0.3 V or .... : 
GOTOO 

1. IgWtion OFF AbO.,. 0.3 V: 

2. Disconnect anatog throttle (A) 
Short 10 voltage In analog 
throttle (A) Ir1'UI cin::ult 
OA 
Faulty ECU 

analog /tIroIUe fA) Input voltage specification 

i~~:';:': on non-DEM ~tions, see In Section 06, Group 210 of this manual. 

-:;~;~:;;;;"':Z""~9 and theoty of operation, see 13 - ANALOG THROmE fA) INPUT LljJht ON: 
H InfOlfflation. Faulty analog throttle (A) 

sensor connector 
1. Iglition OFF OR 

Faulty analog Ihrottle (A) 
2. Analog throttle (A) I8flIOf connector sill dsconnectecl. aensor 

3. USIng a tesl Iig'It connected 10 battery (+), probe the ground terminal in throttle (A) Light OFF: 
I8flIOf harness connector. Open In analog throllle 

(A) groLl'ld circuit 

4.5 L & 6.8 L level 12 Electronic Fuel System 
.,~ 
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Trouble Gode Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

T4 - Analog Throttle (A) Input Low 

Instrument Panel 

1------------------I Analog Throttle tA) 

I 

I Analog 
I Throttle (AJ 
I Sensor 

~-------

Sensor Connecfor 

JOHN DEERE 
Instrument Panel 

NOTE: Wiring schematic shaws OEM engme 
applications only. For non-OEM eng;n 
information, see APPLICATION 
SPECIFICA TIONS in Section 06 
this manual. 

Analog Throttle Position 

. The a~.;~~I:~I~~~": resistor 
of the throttle. The 

CTM331 (OSAPR06) 

• 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 faulted, the ECU will use 
a default -limp-home- throttle value that will only 
allow Idle engine speed. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

T4 - Analog Throttle (A) Input Low 

T4 • Analog Throttle (A) Input Low Diagnostic Procedure 

o Connection Check 

• fnlennlttenl Flun Test 

IMPORTANT: 00 not force probel Inlo connector tlrminlla 
U .. JT07328 Conneclor Adapter Teal Kit to mike _'''',...,,, •• 
Thll will enlurelhll termlnel daJl"lllgl doea not occur. 

NOTE: FOf ~ and /tIeoty 01 optHIItion, SH T4 • ANALOG 
LOW $UppOI1ing information. 

PGffonn • prelimlnal}' inspection of the ECU 
COMeCIor. and any comectors in between them. l 
positlonecllerminals. 

applications, read Analog Thtottle (A) Input Voltage (OEM) 
• For non'()EM appications, read Anelog Throttle (A) Input Volt. 

NOTE: FOf OEM applications, the obw analog throttle (A) input voltage specification 
Is 0.3V. Frx tfI6 low voltage speclflclitlon on non-OEM applJcatiom. &Be 

APPUCATION SPECIFICATIONS In Section 06, Group 210 of /his mBfIUlIl. 

Is a trZldemark of Deere , 

Flulfy connecllon: 
Repair faulty connection. 

-- , 

0.3 V or less: 
GOTO O 

Above 0.3 V: 
GaTO O 

CTM331 (OSAPA06) 04-160-41 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• Throlll. TN"I 
Volta~T .. 1 

e Throttl. Poaltlon 
WlringTHI 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and theoiy 01 CJpeftl!ioo, S410 T4 • ANALOG THROrnE (A) INPUT Gou below 0.3 V: 
LOW supporting k1fonnation. Faulty analog throttle (Al 

"""" """""", 
While sI~ operating analog throttle (A)tJvousj'llts wi travel. use the DST or OR 
SERVICE ADVISOR for the following: Open In anelog throttle 

(A) sensor ground circuit 
• For OEM applications. read Analog Throttle (A) tnput Voltage (OEM) OR 
• For noo-OEM applications. read AnaJog Throttle (A) Input VoIt.age Faulty 

NOTE: For OEM appIicstiol'ls. tn.1ow anslog!htoffl8 (A) input voI!SgfI spscfflctltion is 
0.3V. For the low voItllge specification on non-OEM applications, see APPLICATION 
SPECIFICATIONS in Section 06. Group 210 of this manusi. 

NOTE: For wiring and IhfKxy of operstion, sse 
LOW suppor/irtg -"'formation. 

",;Rcm" (A) INPUT a.low 4.7 V: 

1. ignition OFF 

2. Dlsconnecl analog throttle (Al 

3. lnatal a jumper wire between the 
hamesa aide of \he 

,. 
Thrott le (A) tf1)U1 Voltage (OEM) .... , "'.Iog TIvottIe (A) l,..xn Vollage 

~~,;:~~""':h~~~h~':_~ throttle (A) Input 'IOhaQ9 specificstforl non·OEM appNcatlons, see 
S8Q/on 06, Group 210 oIlhis manuaJ. 

60T00 

4.7 V or graahlr. 
Faulty aMlog throttle (A) 
sensor connector 
00 
Faulty analog thrOttle (A) 

"""" 

04-160-42 4.5 l & 6.8 llevel 12 Electronic Fuel System 
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CIt ThlOnle PMIIIon 5V 
SupP'y T.II 

CTM331 (OSAPA06) 

Trouble Code Diagnostics and Tests 

NOTrE: F~ wiring lind fIIeoI)' of opB#IIOOn, sse r4 • ANALOG THROTnE (A) INPUT Between 4.0 V I nd 6.0 
LOW supporting InfotmBtion. V: 

Open in analog 1hf0lUe 
1. 1!J1ition OFF {Al Input circuit 

OR 
2 . Remove jumper wire. Short 10 ground in analog 

throttle {Al . arruil 
3. Ignition ON, engine OFF OR 

Faulty EeU 
4. Using a multimeter, measure the voMage between lne analog throt1le (Al gl"Ol.lld OR 

lenTl lna1 and lne 5 V Supply larmina1 in lne senior ham8u connector. Faulty EC 

04-160-43 

throttle 
circuit 

In analog 
V Supply 

Fauny ECU connector 
OR 
Faulty EeU 

4.5 l & 6.8 llevel 12 Electronic Fuel System 
.,~ 
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Trouble Code Diagnostics and Tests 

T5 - Analog Throttle (8) Input High 

Analog Throttle (8) 
Sensor Connector 

Throttle Emulator 

NOTE: Wiring schematic shows OEM engine 
applications only. For non-OEM engine wiring 
information, se9 APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Analog Throttle Position Sensor 

• The analog throttle position sensor is a variable 
resistor (potentiometer) used to measure the 
of the throttle. The throttle input voltage 

varies between 1.0 and 4.0 volts, ~'~:~ 
throttle position. Analog throttle III 
will be approximately 1.0 volt and 
idle. The ECU has the ability to I 
voltages for low and high 
may change per application. 

This code will set if: 

E 
C 
U 

r vol'.ge exceeds 'he 
i The voltage is 

possible for the 

the high analog throttle (8) 
i is 4.7 volts. 

" <ICA'TlO.,~PiPSlications, see APPLICATION ,II I in Section 06, Group 210 of 
for the high analog throttle (8) Input 

specification. 
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 anaJog 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. 

CTM331 (05APR06) 04-160-44 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

T5 - Analog Throttle (8) Input High 

T5 • Analog Throttle (B) Input High Diagnostic Procedure 

o Connection Check IMPORTANT: Do not foree probes Into connector terminals 
U .. JT07328 Connector Adapter Test Kitto make ~""~,_," 
ThIs wl11 ensure Ihattermlnal damage doea not occur. 

NOTE: FOf wiring and th80fy 01 operaOOn, .-, TS • ANALOG 
HIGH supporting InfDmlation. 

Per101T11 a preliminary Inspection 01 the ECU con 
connec1or, and any connectOfll in between 1hem. L 
pos1tioned tennlnals • 

Faulty connectlon(s): 
Repalr faulty 
connection(l) 

• lntermlttant Flult Test • ANALOG THROmE (8) INPUT 4.7 V or greater: 

CTM331 (05APR06) 

appIcalions, tead Analog Throttle (B) InpA Voltage (OEM) 
• Fot non-OEM applications. read Analog Throllle (e) Irllut Voltage 

NOTE: FOI' OEM appIicstions, the high analog ftJroffle (8) ifput voIIage spedfica#oo 
Is 4.7V. FOf the high voJraQfl spec;ticstion 011 non-OEM applications, sse 
APPf..1CA TlON SPECIFICATIONS In Section 06, Groop 2'0 01 this manual. 

Dee", & 

GOTO O 

Below 4.7 V: 
GO TOe 

04-160-45 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• ThrotU. Tr."" 
Voilige T •• I 

e ThroUI. PotlUon 
Input Short.cf T •• I 

CTM331 (05APR08) 

Trouble Code Diagnostics and Tests 

NOTE: Fat" wIrlnfJ lind theoIy 01 opttfSllon, IN T5· ANALOG THROTTLE (8) INPUT 
HIGH supportinf} InfMnalion. 

WNle lIow1y operaUng analog throttle (8) l!vaugh Itl fulIlravel, use the OST or 
SERVICE ADVISOR for the following: 

• For OEM applications, read Analog TllfotUe (B) Input Voltage (OEM) 
• For non-OEM applications, read AnaJog Throttle (B) Input Voltage 

NOTE: F« OEM sppl/c8tions. the h/fJh ~Iog throffls (8) Input voItsge specificsllon 13 
".7V. For the high vo/tltg8 .~tlon on non-OEM app/kIitions, see APPLICATION 
SPECIFlCAOONS in S8c/ion 06, Group 210 oIl111s manual. 

Goes sbove 4.7 V: 
Faulty analog throttle (B) 
Ien&O( connector 
OR 
Open In analog throttle 
(B)lMIf1IOr ground cln::uit 
OR 
Faulty 'M',,"<01'" (B) ... "" 

NOTE: For wiring tJnd /hflOlY of opera/ion, SH 
HIGH suwortint1 Infonnsfion. 

"" Re'T7ilE ,(B) INPUT 0.3 V or kI .. : 
OOT00 

1. ignition OFf 

2. Diaconnect anatog thlOtIle (B) 

-4. UsIng th. CST or 

• F", """.'>EM' 
. ..... _::_ (B) Input VoItag& (OEM) 

Throttle (B) InpUt Voltage 

Abow 0.3 V: 
Short 10 IIOItage In analog 
Ihrottle (B) Input cIrouit 
OR 
Faulty eeu 

~,::,~:;':::~ ;::;,;~-,;;::: 01 opIHlJtion, 568 15· ANALOG THROTTLE (8) INPUT Ught ON: 
,., Faulty analog Ihrottle (B) 

"""" """-1. ignition OFF OR 
Faulty anatog Ihrottle (B) 

2. Analog thtottle (B) sensor connector dIsconnec:Ied. sensor 

3. USing a 1881 light comected 10 battery (+). probe the ground lannlnal in throttle (B) Ught OFF: 
sensor hamess connector. Open In analog Itnoltle 

(B) ground circuli 

4.5 L & 6.8 L Level 12 Electronic Fuel System •. -
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

T6 - Analog Throttle (8) Input Low 

Analog Throttle (8) 
Sensor Connector 

Analog~ ~I@@@'. ~~2L!!!!!!!l!.-..-_Mj 
Throttle (8) '1----. 

Sensor _ 

~ 
Throttle Emulator 

_____ ~ __ ~_:cF==a~Cd=d..J 
NOTE: Wiring schematic shows OEM engine 

applications only. For non.()EM engine wiring 
infonnation, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manusl. 

Analog Throttle Position Sensor 

• The analog throttle position sensor Is a variable 
resistor (potentiometer) used to measure the 
of the throttle. The throttle input voltage 
varies between 1.0 and 4.0 volts 
throttle position. Analog throttle 
will be approximately 1.0 volt and 
id1e. The ECU has the to 
voltages for low and high 
may change per application. 

This code will set If: 

tha low analog throttle (S) 
is 0.3 volts. 
see APPUCATION 

06, Group 210 of 
'manu," for the low analog throttle (8) input 

specification. 
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 faulted, the ECU will use 
a default -Hmp-home- throttle value that win only 
allow idle engine speed. 

CTM331 (05APR06) 04-160-48 4.5 l & 6.8 L level 12 Electronic Fuel System .'-PN::z222 
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Trouble Code Diagnostics and Tests 

T6 - Analog Throttle (B) Input Low 

T6 ~ Analog Throttle (B) Input Low Diagnostic Procedure 

o ConnecUon Check IMPORTANT: Do nol force probes lnlo conneclor lermlnall or 
Use JT01328 COnneclor Adapter Telt Kit 10 mo'. '_""'~"M", 
Thll will enlure that terminal damllgtt doe. not occur. 

NOTE: For wiring and theofy of operation. S8fJ T6 • ANALOG 
LOW suppcxting informafioll. 

Perform a prelimlnal)' Inspection 01 the ECU connec 
connector, and any connectors In between them. 
positioned terminals • 

Faulty connecUon(I): 
RepaIr faulty 
connectlon(l) 

• Intermlt"nl fault Tesl NOTE: For • ANALOG THROmE (8) INPUT 0.3 V or .... : 

eTM331 (05APA06) 

1. CoM,"" 10 

;;;;;;;;::~,"" IOftware 

in the Idle position. 

applications, read Analog Throttle (8) Inpul Voltage (OEM) 
• For non·OEM applications. r&lld Anatog Thraltle (8) Input Vollage 

NOTE: For OeM applicatlornJ, the low afl8/og throttle (8) input voItsgB specifics/ion 
is O.3V. Few tM low 1IOIIaf18 $J)«ificatioo 00 noo-OEM applications. see 
APPl..1CA TION SPEC/FICA nONS In Section 06. Group 2 to of this m.anua/. 

GOTOO 

AboVe 0.3 V: 
GO TO €) 

04-160-49 4.5 L & S.B L Level 12 Electronic Fuel System 
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.. Throttla T,.veI 
VoII.geT", 

e Throttle Poailion 
WIring T,,' 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wfring 8nd theory 01 optIIlJlion, see T6 • ANALOO THROTTLE (B) INPUT 
LOW supportintJ /nlormBtion. 

While IIowIy operating analog throttle (B) Ituough Its fullravel. use f'Ie OST or 
SERVICE ADVISOR lor lhe 1oI1ow1ng: 

• For OEM applications, read Analog Throttle (B) Input Voftage (OEM) 
• For non.()EM appIlcatlona. read Analog Throttle (B) Input Voltage 

Goea below 0.3 V: 
FalJly analog throWs (B) 
sensor CXlfInector 
OR 
Open i'l analog throttle 
(8) sensor groLl'd circuit 
OR F.; }; (B) .""'" 
Ne wOol V: 
ProbIerri iltont II 
no othel' cooes 

FAULT 
eerier In 

NOTE: For wiring 800 theory 01 OPOfIJtJon, He 

LOW suppottinQ /nfomlBtion. 
"."RC'T7lCE (B) INPUT Below 4.7 V: 

1. Ignition OFF 

2. DI8coMect analog thronle (B) 

..,,<~ T""''''' (B) 1fl)UJ Voltage (OEM) 
Throttle (B) I~ Voltage 

:.f.c;::;r,~' ~1ho::""~:.""~/og~_:lfIrotthf (8) Input Io'OIr8fJtJ specJflcation f'IO(I·OEM eppI/cB/ions. see 
GIOUP 210 01 this manual. 

GOT00 

4.7 V or gr.al...: 
Fautly analog IhtottIe (B) --OR 
Fa~ analog throttlll (9) ..... , 

04-160-50 4.5 L & 6.8 L level 12 Electronic Fuel System 
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CD Tlnollie PoslUon 5 V 
Supply Telt 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and theory of opera/ion, SfHI T6 • ANALOG THROmE (8) INPUT 
LOW supporling inforlTllltlon. 

1. ignition OFF 

2. Remove jumper wire. 

3. IgnUIon ON, engine OFF 

• • UsIng a muIIlmoter, measure the voltage betWeen the analog tIVoItIe (8) ground 
terminal and lhe 5 V Supply lerminal In the sensor harness connector. 

OA 

throttle 
C :·:·· .. ··Clrcuit 

Faulty ECU connector 
OA 
FdyECU 

04-160·51 4,5 L & 6.8 L Level 12 Electronic Fuel System .'-PN,.225 



Trouble Code Diagnostics and Tests 

T7 • CAN Throttle Invalid 

Diagnostic 
Connector 

D 

CAN (Controller Area Network) Tho'ott' 

• CAN (Controlier Are,"an~::;:~~ 
sent to the ECU by al 
the desired throttle 

CTM331 (05APR06) 

If this code sets, the following will occur: 

• If more than one throWe is available, the ECU will 
ignore the Input from the CAN throttle, and will use 
the input values tram another throWe. 

• If the CAN throWe is the only throWe or all additional 
throWes are also faulted, the ECU will use a default 
iimp·home" throttle value that will only allow Idle 
engine speed. 

04·160·52 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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l Trouble Code Diagnostics and Tests 

T7 - CAN Throttle Invalid 

T7 - CAN ThroUle Invalid Diagnostic Procedure 

o ConnectIon Check IMPORTANT: 00 nol force probe.lnlo connector terminal. or 
U .. JT07328 Connector Adapter T •• I Kit to ~"" ,~, .. "~ .. "' 
Thll will enlure that tennlns' dlmllge doll. not occur. 

• IntennlH8flt Flun Telt 

NOTE: For Vr1fttg and /heoty 01 opettJ/iofI, He T7 - CAN TH''IOJ7J.! 
$upporMg "fonnalion. 

Perform a pnlllminary inspeclion of the ECU COrll 
with the CAN throttle. Look for dirty. damaged. or 

and stored OTCs using the OST orSEAVtCE ADVISOR"". 

any OTCs, !hen ctear all oTC •. 

Read OTCs using the OST orSEAVICE ADVISOR''', 

ADVISOR is a trademark 01 Deere & 

Fluny connecUon(l): 
Repair faulty 
connection(s) 

000091.09 reoccur.: 
GO TO €t 

000091.09 does nol 
IWOCCtJr: 
Problem is inlem1ittenl. II 
no other codes are 
present, see 
INTERMITIENT FAULT 
DIAGNOSTICS earlier in 
this Group. 
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• Appllc.lUon Ft.11ted 
DTC. Teat 

• R .... tance Between 
CAN Htgh .nd Low 
T •• t 

• CAN WIrIng Shorted 
to Ground or Volt. 
Tnt 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and th90ty 01 opemtion, 6N T7 . CAN THROTTlE INVALID 
supporting 1n1onnB11on. 

If application has OIher machine controllers communlcaling on the CAN bus, dleek 
those conttollers lor CAN related OTCs. 

NOTE: For wiring tJfId 1h00lJl of operation, iJH T7. CAN THROmE INI'ALI'" 
suppoff/ng Information. 

2. 

1. Ignition OFF 

2. between a good dlassls ground and: 

No CAN rellled DTC. 
found on other 
controllera: 
GOTOe 

Found CAN related 
OTCa found on otMr 

" 'lou hn 45 or grater 
thin 75 ohms: 
Faulty or missing CAN 
termhator connedor(s) 
OR 
Open or shott i'1 CAN 
WIring hamen. 

Both~nta 

between 1.5 V and 3.S 
y, 
Fauly ECU connector 
OR 
Other connector In th& 
CAN system 
OR 
Faulty ECU. 

8thit' m ... uremenl 
I ... than 1.5 V or 
g .... ter then 3.S V: 
CAN wiring shorted to 
ground or volt. 
OR 
Another oontroIIer In the 
CAN system is faulty 
OR 
FatJly ECU 
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Trouble Code Diagnostics and Tests 

04·16()"55 4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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Trouble Code Diagnostics and Tests 

T11 - Excavator Throttle Reference Voltage High 

To Pump 
and Valve 
Controller 

Excavator Throttle 

7son 
Resistor 

• The ExcavatOl' uses an analog throttle to measure 
throttle position. This throttle is connected to the 
Pump and Valve controller, which sends throttle 
Input information to the ECU through a dedicated 
wire. Since the ECU and Pump and Valve controller 
do not share a common ground, a throttle voltage 
reference wire and a throttle ground wire accompany 
the throttle Input wire. The ECU calculates the 
differences in controller grounds in order to 
determine the throttle request by the Pump and 
Valve controller. 

E 
C C 
U 0 

~
~ 

A E 

~ 0 _ 
S R ~ , 

the following will occur: 

I excavatOl' reference throttle 
volts. 
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Trouble Code Diagnostics and Tests 

T11 - Excavator Throttle Reference Voltage High 

T11 • Excavator Throttle Reference Vollage High Diagnostic Procedure 

NOTE: This diagnostic procedure is only used to diagnose the Excavator Throttle. 

o connecUon Check 

& Intennitlent Flull Telt 

IMPORTANT: 00 not foree prolMllnto connector lermln.l. 
U .. JT07321 Connector Adapler Te.1 Kit 10 make ""''''''''~'''._ 
This wiLIlf'll ur. lhallermlnal dlmage doea nol occur. 

NOTE: For wiring and theoI)' 01 operafiM. see TIl • EX~VATOR 
REFERENCE VOLTAGE HIGH suppcxting iflformaDoo. 

Pelform a preliminary inspection 01 the ECU connect 
any connecIora In between !hem. Look lor dirty. cia 
lerminals. 

, • EXCAVATOR THROTTLE 

stored OTCs using the OST orSERVICE AOVISOR"'. 

.... OTC. .• then claar all OTCs using the OST or$ERVICE 

OTCs using the OST orSERVICE ADVISOR"' . 

• Ignition ON, engine OFF 
• Ignltlon ON. engine running 

Faulty connecllon(.): 
Repair laully 
connecIion(S) 

000028.03 reoccurs 
when engine I. off and 
running: 
GO TO 0 

000021.03 reoccurl only 
when engine 1. running: 
GOTO & 

000021.03 doel nOI 
reoccur: 
PrctIIem Is Intermittent. It 
no other codes are -.... INTERMITTENT FAULT 
DIAGNOSTICS earlier in 
thisG~. 
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• ~rottJ. Relerence 
WlreT •• t 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and thtHxy 01 opetafion, SN nl . EXCAVATOR THROTTlE 
REFERENCE VOlTAGE HIGH suppottIng InfomJation. 

3.95 V or Ie .. : 
GOTOQ 

1. Ignition OFF Greater thin 3.95 V: 
Short to power In throttle 

2. DtlCOfln.ct ECU connector. reference wire 
OR 

3. Using III multlmeter, measure vcIIage between lermlne! F31n tns hameu end of!he Faulty P\Jm_p~~, 
ECU connector and the ground stud of the PUfT1) and Velve conlrotklr. controlef '" 

OR 

NOTE: Forwirlng and tfI60Iy of ~t/on, 586 nl . EXCAVATOR "",o,m' 
REFERENCE VOLTAGE HIGH supporllng Illform1Jtion. 

There is a difference between grounds of the ECU and Pump 
C,** lor loose ground connections al each controllef. 

F·"~~~1111 
controller 

04-160-58 4.5 L & 6.8 L level 12 Electronic Fuel System .,
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l Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

T12 - Excavator Throttle Reference Voltage Low 

To Pump 
and Valve 
Controller 

Excavator ThroHle 

7500 
Resistor 

• The Excavator uses an analog throttle to measure 
throttle position. This throttle is comected to the 
Pump and Valve controller, which sends throttle 
input Information to the ECU through a dedicated 
wire. Since the ECU and Pump and Valve controller 
do not share a common ground, a throttle voltage 
reference wire and a throttle ground wire accompany 
the throttle input wire. The ECU calculates the 
differences in controller grounds in order to 
determine the throttle request by the Pump and 
Va/ve controller. 

CTM331 (05APR06) 04-160-60 

the following will occur: 

ult excavator reference throttle 
volts. 

4.5 l & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

T12 - Excavator Throttle Reference Voltage Low 

T12· Excavator Throttle Reference Vortage Low Diagnostic Procedure 

NOTE: This diagnostic procedure is only used to diagnose the Excavator Thronle. 

o COnnection Check IMPORTANT: Do not force probe. Into connector termln.ls or 

U .. JT07328 COnnector Acltlpter Te.t Kit to m.u ""''''~''~III 
This wlllen.URI tnat terml".1 demage doe. not occur. 

NOTE: For wiring and Ih80Iy 01 opertltion, see T12· EX,',"'ATo)l 
REFERENCE VOL rAGE LOW suppOtting information. 

Perform a preliminary inspection of the ECU 
.ny connectors In between them. Look lor dirty, 
terminals . 

.. Intermltt.", F.ult Te.l NO~~TEi;',~~~~~iY T12 · EXCAVArOR THROTTLE 

P~"~""" 

~. ,,'" '''0''", DTCs using the DST Of SERVICE ADVISOR"'. 

orcs OOOD29.03 or 000029.04 are active, IoHow moss orcs first. 

6. Read oTCS U6ing!he OST orSERVteE ADVISOR"'. 

• Ignition ON, engine OFF 
• Ignilioo ON, engine running 

F.ulty connectlon(s): 
Repair 'sulty 
connection(s) 

000028.G4 reoccurs 
when engine I. ott . nd 
running: 
GO TO E) 

000028.04 l"8OCC\Jra only 
when engine I. running: 
GOTO $ 

000028.04 does not 
reoccur: 
Problem Is if1IernVttenL II 
no other codes are 
present. see 
INTERMmENT FAULT 
DIAGNOSTICS eaJ1ler In 
this Group . 

CTM331 (05APR06) 04-160-61 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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., Throtuft Raf_nee 
WlrwTnt 

e Ground Teat 

CTM331 (05APROS) 

Troubls Cads Diagnostics and Tests 

NOTE: For wiring and thlJoly 01 op6I1JlJon. SH T12· EXCAVATOR THROTTLE 
REFERENCE VOLTAGE LOW supporting nfutmelJorl. 

1. Ignition OFF 

2. OI&connecl ECU connector 

3. Uslng a mulUmetaf, meaSUfa YOIl8ge between lennlnal F3 In !he harness end ollila 
EeU connector and the ground stud of the P1Jmp and Val .... controller. 

NOTE: For wiring and IfI80ty 01 openIl/otI, SfHI T12· EXCAVATOR TH''I01i 
REFERENCE VOLTAGE LOW suppottlng information. 

ThOle Is • difference between Ihe grounds 01 the ECU and Pump 
Check for loola ground connections at each controllaf. 

3.55 V or grwltef: 
ooTO O 

Le .. thin 3.55 V: 
Open In throttle reference 
wi .. 
OR 

~ ... OR 
Fa Valva 

""" 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

T13 - Excavator Throttle Ground Voltage High 

To Pump 
and Valve 
Controller 

Excavator Throttle 

7500 
Resistor 

• The Excavator uses an analog throttle to measure 
throttle position. This throttle is connected to the 
Pump and Valve controller, which sends throttle 
input intonnation to the ECU through a dedicated 
wire. Since the ECU and Pump and Valve controller 
do not share a common ground, a throttle vohage 
reference wire and a throttle ground wire accompany 
the throttle input wire. The ECU calculates the 
differences in controller grounds in order to 
determIne the throttle request by the Pump and 
Valve controller. 

This code will set 11JiIII ..... 

I the following will occur: 

excavator throttle ground 

CTM331 (OSAPA06) 04-160-64 4.5 L & 6.8 L Level 12 Electronic Fuel System .,
PN_238 



Trouble Code Diagnostics and Tests 

T13 - Excavator Throttle Ground Voltage High 

T13 - Excavator Throttle Ground Voltage High Diagnostic Procedure 

NOTE: This diagnostic procedure is only used to diagnose the Excavator Throttle. 

o Connection Check 

• Intennlnenl Fault Teat 

IMPORTANT: Do not 'orce probes Into I::ormector terminals 
Uae JT07328 Connector ~pter Teat Kit to make "'''''''''''j 
Thla wIll."aure that terminal damage doea not occur. 

NOTE: For wiring snd fIMtoIy 01 opersffon. SB6 T13· EXCA'VA1'C 
GROUND VOLTAGE HIGH supporting Information. 

PerlOfm a prelWninaty intged1on 01 !he EeU 
any conneclors in between them. Look lor dirty, 
terminals . 

T13· EXCAVATOR THROmE 
Ii' ~_,tioo. 

and slared OTCs using !he OST orSERVICE ADVISOR"". 

of any OTCs, then clear.1 OTCs. 

OTCs using the OST orSERVICE ADViSOR· ... 

• Ignition ON, engine OfF 
• Ignition ON, engine running 

tnJdsmarlr of 

Fautty'l::onnecUon(a}: 
Repair faulty 
connectlon(s) 

00002i.03 r.occura 
wtIen engine la off and 
running: 
GO TO E) 

00002i.03 reoccura only 
When ."glne la runnklg: 
GOTO E) 

000029.03 doea not ....,.,..., 
Problem Is intermittent. II 
no other axles are 
present, He 
INTERMITTENT FAULT 
DlAGNOSTtCS eartier In 
this Group . 
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Trouble Code Diagnostics and Tests 

• Throttle Ground WIN NOTE: For wIrlnQ and theory of operation. see Tl3 - EXCAVATOR THROmE 
Tnt GROUNO VOLTAGE HIGH suppottng Wom!ation. 

e Pump and Val" 
Contra..,. Tast 

1. Ignition OFF 

2. Disconnect eeu conl'l9Ctor 

3. Disconnect Pump and Valve controller conneaor. 

4. I..IU1g a multrneter. measure resistance between terminal Cl In the harness end of 
!he eeu connector and the corresponding ground terminal 01 the PUIIl) and Valve 
oonlroller ooooector. 

NOTE: For wIting and IhfIOf}I 01 opfIflJtion, see 
GROUNDVm~G~"~".~~~ " kmu~ 

1. ignition OFF 

2. eeu COMector still d.""'.,..,' ..... 

no 011II'1II 01' la .. : 
GO TO C) 

ONatel'than no ohm.: 
Shot! to power In throttle 
ground wire betWeen 
EeU and 750 ohm , .... $ OR 
Open In ground .... 
OR 
Faulty 750 ohm or 

no ohm. or .... : 
GO TO C. 

Greater than no ohll'lll: 
Faulty Pump and Valve 
controller connector 
OR 

3. UsIng a mukimeter, """"'''' .. ,..,.. 
the ECU connector and 

Cl In the harness end of Fautty PIInp and Valve 

• Ground Ta.t 

CTM331 (05APR06) 

~"""" 

~:.!:::::~:::: of the EeU and PUIIl) and Valve oontroller . 
. g at each controller. 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

T14 - Excavator Throttle Ground Voltage Low 

To Pump 
and Valve 
Controller 

Excavator Throttle 

7500 
Resistor 

• The Excavator uses an analog throttle to measure 
throttle position. This throttle is connected to the 
Pump and Valve controller, which sends throttle 
input information to the ECU through a dedicated 
wire. Since the ECU and Pump and Valve controller 
do not share a common ground, a throttle voltage 
reference wire and a throttle ground wire accompany 
the throttle input wire. The ECU calculates the 
differences in controller grounds In order to 
determine the throttle request by the Pump and 
Valve controller. 

CTM331 (05APR06) 04-160-68 

the following will occur: 

I excavator throttle ground 

4.5 L & 6.B L Level 12 Electronic Fuel System .,
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Trouble Code Diagnostics and Tests 

T14 - Excavator Throttle Ground Voltage Low 

T14 - Excavator Throttle Ground Voltage Low Diagnostic Procedure 

NOTE: This diagnostic procedure is only usad to diagnose the Excavator Throttle. 

o ConnKtion Check IMPORTANT: 00 not force probe. Into connector terminal. or 
Use JT07328 Connector Adlpler TUI Kit to mao ~, .. u,~.~ 

This will enaurl thlt termlnll damage does not occur. 

NOTE: For wiring and /heOIy 01 operslion, see n4 - EX'",I/A7·~ 
GROUND VOL rAGE LOW supporting infolmation. 

Perlorm a preliminary inspection 01 the ECU con 
any coonectors in betweefl them. Look lor dirty, 
'enninals . 

• Intermittent Flun Test NOTE: ~ .. ':'!.~~ '~~ 
GROUND 

n4 - EXCAVATOR THROTTLE 

~:"'"""O"d DTCs using the DST orSERVICE ADViSOR .... 

using the DST orSEAVICE ADViSOR .... 

• Ignition ON, engine OFF 
• IgnHIon ON, 8f9ne nMlnlng 

Flulty connecllon(.): 
Repair laulty 
connecdon(s) 

000029.04 reoccurl 
When Ingln. Is off arld 
running: 
GOTOE) 

000029.04 raoeeurs only 
When engine Is running: 
GO TO O 

000029.04 does nol 
reoccur: 
Problem Is intermittent. " 
no other oodH are 
presenl,see 
tNTERMITIENT FAULT 
DIAGNOSTICS earlier In 
this Group . 

CTM331 (05APR06) 04-160-69 4.5 L & S.B L Level 12 Electronic Fuel System .,-
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Trouble Code Diagnostics and Tests 

., Thronle Ground Tasl NOTE: For wlrlfIfJ end /h6OfY 01 opmarlon. SH T14 • EXCAVATOR THROmE 
GROUND VOLTAGE LOW supporting klformation. 

• Ground Telt 

1. ignItion OFF 

2. DiscoMecl ECU COI'I"IeCIor 

3. Using a multlmeter, measure resistance between terminal Cl In !he harness end of 
the ECU connector and the correaponding ground termInal ollhe Pump and Valve 
controller connedOf. 

NOTE: For wiring and Ih80ry of operation, sae Tl4 • EXCAVATOR THf101-n1 
GROUND VOLTAGE LOW supporting InfomIatton. 

There Is a diflerence between grooods of Ihe ECU and Pump and 
Check 101" loose ground oonnection atlNlCh oontroIkK. 

730 ohms or grwllar: 
GO TO E) 

Less thin 730 ohms: 
Short to gtIUId In throttle 
ground wire between 
ECU and resistor 

OR~ Faulty ECU nec10r 
OR 
F" 
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l Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

T15 • Excavator Throttle Input Voltage High 

To Pump 
and Valve 
Controller 

Excavator Throttle 

7500 
Resistor 

• The Excavator uses an analog throttle to measure 
throttle position. This throttle Is connected to the 
Pump and Valve controller. which sends throttle 
input Information to the ECU through a dedicated 
wire. Since the ECU and Pump and Valve controller 
do not share a common groLrld. a throttle vohage 
reference wire and a throttle ground wire accompany 
the throttle input wire. The ECU calculates the 
differences in controller grounds in order to 
determine the throttle request by the Pump and 
Valve controller. 

CTh1331 (OSAPR06) 04-160-72 4.5 L & 6.8 L Level 12 Electronic Fuel System .
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Trouble Code Diagnostics and Tests 

T15 - Excavator Throttle Input Voltage High 

T15 - Excavator Throttle Input Voltage High Diagnostic Procedure 

NOTE: This diagnostic procedure is only used to diagnose the Excavator Throttle. 

o Connecllon Check 

.. Intennilleni Faull T.at 

CTM331 (OSAPR06) 

IMPORTANT: 00 nolloree probea Into conneclor termlnall or 
U .. JT07328 Connector Adapter T .. t Kit 10 In8ke ~,,~,~"~", 

Thla will ensul'll that lennlna. damage doea not occur. 

NOTE: For 'NirirIQ and fheoI)i 01 operation. see TIS - EX,o.".,·"", l 
VOL T AGE HIGH supporting infrxmllOOn. 

Pel10rm a pntiminary inspection 01 the ECU con 
any connectora in between them. Look lor dirty, da 
terminals . 

Faulty connectlon(a): 
RepaIr faulty 
oonnection(a) 

- EXCAVATOR THROmE INPUT 000091.03 r1IOCCura 
when engine Ie 011 and 
running: 

" ... "" ... OTCs using !he OST orSERVICE ADVISOR"'. 

OTCs, thon clear.1 OTCs. 

If OTe,,,,,,,,,,..,,,, •• ""' ... ," are BCtive, follow /hose OTes fitst. 

. Read OTCI using the OST of5ERVICE ADVISOR"". 

• ignition ON, engine OFF 
• Ignillon ON, engine running 

GO TO €) 

000091.03 reoccura only 
when engine la running: 
GOTOe 

000091.03 doe. nol 
reoccur: 
Problem is intenniltent. II 
no other codes ara 
present, see 
INTERMITIENT FAULT 
DIAGNOSTICS earlier In 
this Group . 

04-160-73 4.5 l & 6.8 llevel 12 Electronic Fuel System 



• Throttle Slgn.1 WI ... 
THI 

e GroundTut 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and theotyof openttJon, S86 TIS· EXCAVATOR THROTTLE INPffT 4.0 V or , ... : 
VOLTAGE HIGH ~ i1~tiotL GO TO e 
1. Ignition OFF G .... ter th.n 4.0 V: 

Shott to power In Ihrol1Je 
2. Disconnect EeU connector signal wire 

OR 
3. Using. muttmfler. measure voltage between terminal 83 In the harne .. end of the F";~"":'::::,:~ 

EeU connector ancIthe ground pin oI1he Pump .nd V.1ve controller. CI 

NOTE: For wiring and theory 01 operation, SH TIS • EXCA VA TOR THROTTLE 
VOLTAGE HIGH suppottIng information. 

There Is a diflerence between grounds of the EeU and Pump and Valve 
Check lor loose ground connection 81 each controller. 

OR 

F."" Pum"'~ controller 

04-160-74 4.5 L & 6.8 L Level 12 Electronic Fuel System .-
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

T16 - Excavator Throttle Input Voltage Low 

To Pump 
and Valve 
Controller 

Excavator Throttle 

7500 
Resistor 

• The Excavator uses an analog throttle to measure 
throttle posttion. This throttle Is connected to the 
Pump and Valve controller, which sends throttle 
Input information to the ECU through a dedicated 
wire. Since the ECU and Pump and Valve controller 
do not share a common ground, a throttle voltage 
reference wire and a throttle ground wire accompany 
the throttle input wire. The ECU calculates the 
differences in controller grounds In order to 
determine the throttle request by the Pump and 
Valve controller. 

CTM331 (OSAPR06) 04-160-76 

E 
C C 
U 0 

N 
N 

• the following will occur: 

a default -limp-home- throttle 
only allow idle engine speed. 

4.5 L & 6.B L Level 12 Electronic Fuel System .,-



l Trouble Code Diagnostics and Tests 

T16 - Excavator Throttle Input Voltage Low 

T16 - Excavator ThroHle Input Voltage Low Diagnostic Procedure 

NOTE: This diagnostic procedure Is only used to diagnose the Excavator Thronle. 

o COnneetlon Check IMPORTANT: Do nol tDr~ probes Into connector termlnl'l or 
U .. JT07328 Connector Adapl. r Tlst Kit to mo,.,me''''N'M 
This wfll I nI U,. thl t lermlnl' dlmage doe. nol occur. 

NOTE: FOI wiring and theofy or operation. SH Tl6 · EX<""fA1'O~ 
VOL rAGE LOW suppoItlng Information. 

Pertorm 8 preliminary Inspoction oltha EeU 
any connectors in between them. look lor dirty, 
terminals . 

Flulty ConnectlOn(I): 
Repair faulty 
connectlon(a) 

• Intermittent Fl ult TI.I NOTE: For T16 · EXCAVATOR THRomE INPUT 000091 .04 reoccurs 
when englM I. off and 
running: 

ClM33, (05APROS) 

J " ,.;;;;;:;. "",,"'" software 

the OST OfSERVICE AOVISOR'w, 

GO TO E) 

000091.04 reoccurs 
when engl". I. running: 
GO l C E) 

000091 .04 don not 
reoccUl": 

. If orcs 000029.03 or 000029.04 IJre 1JdMI, foRow those orcs first. 

Problem Is lnIermineol. If 
no other codes are 
present, see 
INTERMITIENT FAULT 
DIAGNOSTICS earlier in 
this Group . 

6. Read DTCa using the DST orSERVICE ADVISOR'~. 

• Igr'IWion ON, engine OFF 
• ~Ion ON, engine running 

0-•• 

04-160-77 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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e Ground Tnt 

CTM331 (05APR06) 

Troubfe Code Diagnostics and Tests 

NOTE: For wiring IIIld theOIyol op8f8tion, SH T16· EXCAVATOR THROTTLE INPUT 1.0 V Of w-alar: 
VOLTAGE LOW lupponing infonnstkn GO TO E) 

1. ignition OFF La •• th.n 1.0 V: 
Open In throttle signal 

2. Oisconnecl ECU connector wire 
OR 

3. Ullng a muilimeler, maaaure votIa98 between terminal B3 In tha hamen end oItha Faulty Pump 
ECU connector and 1hEI ground pin of the Pump and Valve controller. controller 

NOTE: For wiring and t/Isory 01 opera""". &aa T18 - EXCAVATOR TH"a,m'. 
VOLTAGE LOW supporling Inlorma/Jol!. 

There III a diffarence ~ grounds 01 the ECU and PuIT(J and 
Check lor loose ground connection at each controller. 

OR 

F'"~!III" ''',''-

04-160-78 4.5 L & 6.8 L Level 12 Electronic Fuel System .
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

T17 - Analog Throttle (e) Input High 

Analog Throttle 

Sensor~~~~~~~~~ __________ -, 

Analog [~~=~1~1j~~~:==~~~l Throttle (C) 
Sensor 

E2 E1 03 

o 
ECU HARNESS CONNECTOR 

Anelog Throttle (C) Position Sensor If this code sets, t 

• The analog throttle (C) position sensor is a variable 
resistor (potentiometer) used to measure the position 
at the cruise throttle for Tractor applications. The 
throttle input voltage normally varies between 0.75 
and 4.25 volts depending on throttle position. 

This code will set if: 

• The analog throttle (C) input voltage exceeds 
volts. The voltage is higher than what is ph!IS~," 
possible for the cruise analog throttle to 

CTM331 (OSAPR06) 04-160-80 

one th vailable, the ECU will 
from the analog throttle, and will use 
from another throttle. 

is the only throttle or all 
are also faulted, the ECU will use 

throttle value that will only 
~nghnespeed. 

4.5 L & S.8 L Level 12 Electron1c Fuel System .'-
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l Trouble Code Diagnostics and Tests 

T17 - Analog Throttle (C) Input High 

T17 - Analog Throttle (C) Input High Diagnoslic Procedure 

o Connection Check IMPORTANT: Do not force probes Inlo conn.c:tor Ie.:~::'~",,~~":':~~;;'; 
Use JT07328 COnnector Adapter Tel' 10110 INIU ,., 
This will ensu ... that termJnal damage doe. not occur. 

NOTE: Fot wiring and IhtJoty 01 ope",/ion. S88 T17· ANALOG 
HIGH suppot1ing 1n1ormB00n. 

Perform a prellmlnal}l Inspection 01 ECU connectors 
connector looking lor dirty. damaged. or poorty 

• Intermittent Fault Tel ' • ANALOG THROTTLE (C) INPUT 4.7 V or 1iI, •• ter. 
GaTO O 

Below 4.7 V: 
GO TOf) 

throttle (e) voltage paramel8f on the OST orSEAVICE 

II lrademarlr of O86r. & 

CTM331 (05APR06) 04-160-81 4.5 L & 6.6 L Level 12 Electronic Fuel System 
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., Throttle T,..veI 

Vonlge Tilt 

e Throttle Poaltion 
Input Shorted Tilt 

• Throttle Poaltlon 
Ground Circuit Open 
THI 

CTM331 (05APA06) 

Trouble CodB Diagnostics and Tests 

NOTE: FOI wiring and th90ty d operation, see TIT • ANALOG THROTnE (e) INPUT 
HIGH 5tfJPOfIJn9 1nformB1ion. 

Read the analog throttle (C) voltage parameter while lIowly operaUng the analog 
throttle (C) through lui travel 

Goel IIbo'ItI 4.7 V: 
Faulty analog throttle (C) -""-OR 
Open in analog throttle 
(C) sensor ground circuit 
OR 
Faulty (C) ...,... 

NOTE: FOI wiring and theory 01 op8fIItion, see 
HIGH supporting ItrIormBIion. 

~"R'm1E (e) INPVT 0.3 V or .... : 
OOTO" 

1. Ignition OFF 

3. Ignition ON, eoghe OFF 

Above 0.3 V: 
Shott to voltage In analog 
throttle input circuli 
OR 
Faulty ECU 

of opera/ion, see TI T· ANALOG THROTnE (e) INPUT Light ON: 

(e) sensor connector disconnected 

a lest light connected to battery (+), probe the ground terminal In analog 
~ "ro". (C) sensor hameu connector 

Fautty analog throWe (C) 
sensor connector 
OR 
FaUlty analog throttle (C) ... "" 
Light OFF: 
Open In analog throttle 
(e) ground circuM 

04-160-82 4.5 L & 6.8 L Level 12 Electronic Fuel System .'-



CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

04-160-83 4.5 L & 6.8 L Level 12 Electronic Fuel System .
PN- 257 



Trouble Code Diagnostics and Tests 

T18 - Analog Throttle (el Input Low 

Analog Throttle 

Analog 
Throttle (C) 

Sensor 

.uaC3OJD 

oUUC::IOJD. 
AI II CI 01 1:1 

Analog Throttle (C) Position Sensor 

n~lQ~ 

0 nGlHln 
I'1Qltn~1 

• The analog throttle (C) position sensor is a variable 
resistor (potentiometer) used to measure the position 
of the cruise throttle for Tractor applications. The 
throttle Input voltage nonnally varies between 0.75 
and 4.25 volts depending on throttle position. 

This code will set if: 

• The analog throttle (C) input voltage exceeds 
volts. The voltage is higher than what is 
possible for the cruise analog throttle to 

.. .. 
" 

CTM331 (05APR06) 04-160-84 

E2 E1 
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Trouble Code Diagnostics and Tests 

T18 - Analog Throttle (C) Input Low 

T18 - Analog Throttle (el Input Low Diagnostic Procedure 

o Connecl}on Cheek IMPORTANT: Do nol force probes Inlo conneclor lermlnals 
Use JT07328 Conneclor Adapte r T. al Kilio make me",,,.,.,, 
Thla will ensu,.lhallennlnal damage do .. not occur. 

NOTE: For wirif'Ig and ffIeory 0' opeflJtion. sae Tl8 - ANALOG 
LOW suppottJng /nIomIBlion. 

P8fform a prelimlnalY inspection 01 EelJ """?'''". 
connector looking lor dirty. damaged. or poorty 

throttle (C) sensor 

• tn tennHlent Faull Te.t 118 • ANALOG THROTTl.E (e) INPUT 0.3 V or .... : 
GO TO C) 

Above 0.3 V: 
GO TO 0 

throttle (C) voltage parameter 

CTM331 (05APR06) 04-160-85 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• Throttle TraY*! 
Voltage Tilt 

• Throtue Po.,tlon 
Wiling T •• t 

• Throttle Position 5 V 
Supply T •• t 

CTM331 (05APR06) 

Trouble Code Diagnostics and TBsts 

NOTE: For wfrinQ and th90Iy 01 opoflltion, SH TlB · ANALOG THROmE (e) INPUT Goes below 0.3 V: 
LOW suppotting Infonnlltion, Faulty analog throltle (e) 

Read th8 aMJog Ihrottle (e) YOItage parameter while slowly operaUng the analog 
throttle (e) through luillravel 

sensor connector 
OR 
Open In analog lhtotlle 
(e) I8l'lsor gro..m circuit 
OR 
F .... ' ""og ., .... (C) 

NOTE: FOI' wirlng lind IheoIy of opcH1Ition, SH TlB II'!O'ffiE 1,0) INPUT Below 4.7 V: 
LOW supporting inIom!IJtion, 

t. Ignition OFF 

2. Oiscoooect analog throttle (e) ..... ' . 

3. Inslall a Jumper wi", b<, ...... , 
harness side ollhe 

ooro0 

4.7 V 01 greater: 
Faulty analog throttle (e) 
lSe~ connector 
OR 
Faulty analog throttle ..... , 

... "" ,01 ''''wi'." S89 TlB • ANALOG THRomE (e) INPUT 4.0 • 6.0 V: 
Open In analog throttle 
(C) Input circuit 
OR 
Short to grOW'Id In analog 

""'"",.,T""""" wire between the two terminals throttle (e) Input circuit 
OR 

~""k" 'lN, engine OfF Faulty EeU connection 
OR 

Using a mullrne1er, meaSUAlihe voltage between the IhrottI8 grouncllllnnlnal and Faulty EeU 
the 5 V supply tennlnalln the lIensor hIImess connector 

Balow 4.0 V: 
Open In analog throttle 
(C) 5 V aupply circuit 
OR 
Short to grOlrId In analog 
throttle (e) 5 V supply 

""'" OR 
Faulty ECU connection 
OR 
Faulty Eeu 

4.5 l & 6.8 llevel12 EJectronic Fuel System 
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Trouble Code Diagnostics and Tests 

T19 - Throttle Not Calibrated Properly 

Throttle Calibration 

Throttle calibration is necessary to allow the ECU to 
learn the range of the throttle. It is done when a new 
ECU or a new ttvottle has been installed. 

This code will set if: 

• The ECU detects an improper throttle calibration 
range. 

If this code sets, the following will occur: 

• Throttle position will not match percent throttle. 

If this code sets: 

• Diagnose other DTCs first $ 
• If no other DTCs are found, perform ttl nsor 

diagnostics. 
- For 3100 Backhoe see THAO 

POSITION SENSOR XXXXXX- ) In 
Section 9015, Group 

- For 310SGI315SG 
THROTILE I 
XXXXXX- ) 
TM1883 . 
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Trouble Code Diagnostics and Tests 

T20 • Throttle Input Voltage Below Lower Calibration Limit 

Throttle Calibration If this code sets: 

• Diagnose other DTCs first. 
• If no other DTCs are found, perlonn throttle 

Throttle calibration Is necessary to allow the ECU to 
\eam the range of the throttle. It is performed when a 
new ECU or a new throttle has been installed. diagnostics. 

- For 3100 Backhoe Loaders, see Tl<R~iIPI"'. 
This code win set If: 

• The ECU detects a throttle Input voltage lower than 
the defined low calibration limit. 

If this code sets, the following will occur: 

• Throttle position will not match percent throttle. 

POSITION SENSOR TEST (S.N. ~()()(X
Section 9015, Group 120 of 

- For 310SGI315SG Backhoe 
THROTTLE POSITION 
XXXXXX- ) in Section 
TM1883. 
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Trouble Code Diagnostics and Tests 

T21 - Throttle Calibration Aborted 

Throttle Calibration 

Throttle calibration is necessary to allow the ECU to 
leam the range of the throttle. It is done when a new 
ECU or a new throttle has been installed. 

This code will set If: 

• Throttle calibration mode was enabled but was 
aborted before it was completed. 

If this code sets, the following will occur: 

• Throttle position will not match percent throttle. 

If this code sets: 

• Diagnose other DTCs first. ~ 
• If no other DTCs are found, perform r 

diagnostics. 
- For 310G Backhoe THROTTt: 

POSITION SENSOR ) in 
Section 9015, 120 

- For 310SGJ31115~:S~~G~,~=:: 
THAOTILE PI 
XXXXXX-) in 
TM1883 . 
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Trouble Code Diagnostics and Tests 

T22 - Analog Throttle (A) Input Voltage Out of Range 

Analog Throttle 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 volts depending on throttle 
position. Analog throttle voltage at low Idle will be 
approximately 1.0 vo«. and 4.0 volts at high Idle. The 
ECU has the ability to learn different vottages for low 
and high Idle, so the voltage range may change per 
application. 

Thl. code will set If: 

• The ecu detects a high or low out of range analog 
throttle (A) input voltage. 

If thla code seta, the following will occur: 

• For engines with only one throttle, the ECU will not 
read the input of the throttle and run the engine at 
low idle. 

• For engine with multiple throttles, the ECU will not 
read the input of the faulty throttle, so the ecu run 

entirely off of the other throttle. ~ 

tf this code set.: 

• Diagnose other DTCs first. 
• If no other DTCs are ,~" N,~'" 

diagnostics. 

- For 310G B~;~~~:~ 
POSITION! 
Section 

- For 

Diagnose those first. 
to 0% throttle position 

require key OFF/restart cycle to 

CTM331 (05APR06) 04-160-90 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

T23 - Multi-state Throttle Input Voltage Out of Range 

Multi-state Throttle Switch This code will set If: 

• 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. 

• The ECU detects a high or low out of ra~g. 
multi-slate throttle input voltage. 

If this code sets, the following will occur: 

• The engine will not run ., this ' ctive. ~ • On certain applications, an additional throttle is used 
in addition to the multi-state throttle. If the desired 
engine speed of the additional IlYonla Is greater than 
the multi-slate 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-slate throttle wi~ be in total control. 

If this code sets: '-.. V 
• Check to see if D~. or 4 is active. 

Diagnose those fi . 
• Return throttle 10 % thrott I ion 

CTM331 (05APR06) 04-160-91 4.5 L & 6.B L Level 12 Electronic Fuel System .,. 
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Trouble Code Diagnostics and Tests 

000028.03 - Throttle Voltage High 

ThronJe voltage Is above the specifICation. 

Diagnostic Trouble Codes (OTes) assigned to thronles 
change per application. Choose the application from the 
list below and go to the corresponding diagnoS1ic 
procedure. 

AppllcaUon 

Excavator 

OEM 

DlagnolUc Proc.duIW 

T11 • ElCC8vator Throttle 
Reference Voltage HIgl 

T5 • Analog Throttle (e) Input 
H,h 

T17 • Analog ThroWa (e) Input 
~ 

000028.04 - Throttle Voltage Low 

Throwe voltage is below the 

Diagnostic Trouble Codes 
change per application. 
list below and go to 
procedure. 

CTM331 (05APR06) 

from the 

4.5 L & 6.8 L Level 12 Electronic Fuel System •. -
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Trouble Code Diagnostics and Tests 

000029.03 - Throttle Voltage High 

Thronfe voltage is above the specification. 

Diagnostic Trouble Codes (DTCs) assigned to throttles 
change per application. Choose the application from the 
list below and go to the corresponding diagnostic 
procedure. 

Application 

Excavator 

Forwarder 

OEM 

CTM331 (05APR06) 

DJagooatlc Procedure 

T13 · Excavator Ttwottle Ground 
Voltage High 

T5 • Analog Throttle (6) Input 
High 

T3 • Analog Throttle (A) Inpul 
High 

T1 - MulU-state Throttle InpuI 
High 

T5 • Analog Throttle (6) tnput 
High 

04-160-93 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and T Bsts 

000029.04 - Throttle Voltage Low 

Throttle voltags is below the specification. 

Diagnostic Trouble Codes (DTCs) assigned to throttles 
change per application. Choose the application from the 
list below and go to the corresponding diagnostic 
procedure. 

ApplielUOn 

EllctIIV8tot 

Forwarder 

DI.gtlOItlc Procedu,.. 

114· Excava10r Throttle Groood 
Vollage low 

16 • Analog Throttle (S) Input 
Low 

14· Analog Throttle (A) Input 
Low 

T2 . Multl·slate Throt1Ie Input low 

16 • Analog ThtOttIe (8) 1Jl)Ut 
Low 

000029.14 - Throttle Voltage Out 01 

Throttle voltage is out of range. 

Diagnostic Trouble Codes 
change per application. 
list below and go to the 
procedure. 

CTM331 (OSAPR06) 04-160-94 4.5 l & 6.8 llevel 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000084.31 - Vehicle Speed Mismatch 

To Wheel 
Speed Sensor 

BCU 

C2 

ECU HARNESS COI~NE,C 

NOTE: Wiring schematic shows limited information. 
For further wiring information, see 
APPUCA T/ON SPECIFICATIONS ;n sec#on 
06, Group 210 of this manual. 

Vehicle Speed 

• The wheel speed sensor is an inductive type sensor 
that is mounted on the rBar axle. As teeth on !III ... 
axle rotate past the sensor, AC signals ar 
generated. The frequency of these sig 
proportional to the wheel speed. The 
sensor is sent to the Basic Contro 

Modulated (PWM) Signal 
~f,'nnator(BIF) and ECU. Wheel speed 

the ECU over CAN from the BIF. 
ECU must be the same. 
set if: 

I speed from the BCU (PWM signal) and 
(CAN) do not match at the ECU . 

TC 000084.31 sets, the 'ollowing will occur: 

• Engine perlormance may be affected slightly. 

CTM331 (OSAPR06) 04-160-96 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code DIagnostics and Tests 

000084.31 - Vehicle Speed Mismatch 

The wheel speed from the BCU (PWM signal) and the 
SIF (CAN) do not match at the ECU. 

000084.31 Vehicle Speed Mismatch Diagnostic Procedure 

NOTE: If DTC 001069.31 occurs with DTC 000084.31, diagnose DTC 001069 

o ConnecUOn Check 

f) Intarmlttant Fault Telt 

• CAN veNc~ Speed 
Check 

NOTE: For wiring and fheoIy 01 operation, 
MlSMA TCH supporting /nIomJa1ion. 

Perlonn a preliminary 1nspection":"~oI~~Ut.c;::'" 
lor dirty, damaged. or poorly p 

using tho DST orSERVICE ADVISOR"' . 

NOTE: For wiring and theory 01 operalion, SB6 DTC 000064.31 VEHICLE SPEED 
""SMA TCH Suppofflng nlbrmatJicwl. 

1. Drive I/ahlde under normal operating condhiooa 

2. Read the CAN I18hU:le speed parameter 

No faulty connectlona: 
GO TO f) 

Faulty connKtlons: 
RepaIr taUlly 
oonnectlon(s). 

000084.31 reoccurs: 
GO TO t) 

000084.31 doesn't 
I1IQCCUr: 
Problem Is intermittent. II 
00 other code. are 
preaent, see 
INTERMITTENT FAULT 
DIAGNOSTICS, eartler In 
this Group. 

Grltlt", Ihln 0 kmfhr (0 
mph): 
GO TO C:} 

o kmItIr (0 mph): 
GOTO O 

_ __ 111 
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e BCU to BtF PWU 
WIre Chflck 

• C.~ul.ted Vehlde 
Speed Check 

• BCU to ECU PWM 
WIre Chflck 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring tInd IheoIy 01 optJflJtion, 588 DTe (}{)()(JtU.31 VEHICLE SPEED 
MISMATCH supporting inIot'matJon. 

1. ignition OfF 

2. DiIc::onn8ct BCU connector and BIF connector. 

3. Uaing multimetsr, measure resistance betwgen tennlnal64 on the BCU connector 
and terminal21L on the BtF COMeClor . 

NOTE: For wiring snd theoIy 01 opMItIon, see DTe 000084.31 VEHICLE 
MISMATCH supporting information. 

1. Drive vehide under nannal operating oonditIona 

2. Read the calcuLated vehicle speed parameter 

NOTE: For wiring and tfIfIory of operation, He 

MISMATCH sv~ nfotmatJon. 

1. ignition OFF 

2. DIscomeet ECU COMedor and 

5 ohma or ' .. a: 
Possi:Me CAN 8fTOf • 

lolow vehicle CAN 
diagnoatic p!'OCI!IWre 

ar.atar than 5 ohms: 
Open In wheel .peed _·':.T BCU '00., 

o rpm; 
OOT00 

5 ohma or Ie .. : 
Faulty ECU coooector 
OR 
FauiyECU 

Gr .. l ... than 50hma: 
Open in wheel .peed 
sensor wire belW8en ECU 
and BCU. 

04-160-98 4.5 L & 6.8 L level 12 Electronic Fuel System .,a 
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Trouble Code Diagnostics and Tests 

000091.03 - Throttle Voltage High 

Thronfe voltage Is above the specification. 

Diagnostic Trouble Codes (DTCs) assigned to throttles 
change per application. Choose the application from the 
list below and go to the corresponding diagnostic 
procedure. 

Crawler 

Excavlltor Throttle Signal 

Forwarder 

OEM 

Skidder 

Telehancler 

Tractor 
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Trouble Code Diagnostics and Tests 

000091.04 - Throttle Voltage Low 

Throttle voltage ;s below the specification. 

Diagnostic Trouble Codes (DTCs) assigned to throttles 
change per application. Choose the application from the 
list below and go to the corresponding diagnostic 
procedure. 

Application 

Crawler 

Excavator 

oeM 

T8Iahandler 

DliIgnostic Procedure 

T04 • Analog Throttle {A)InpU: 
Low 

T 04 • Analog Throttle (AI Input 
Low 

T16· Excavator Throllle Signal V_ Low 

T04 · Analog Throttla (AI Input 
Low 

T2 • MultHtate Throttle Input Low 

T4· Analog Throttle (AI Input 
Low 

T04· Analog Throttle (A) Input 
Low 

14 . Analog Throtua (AI k1pu1 
Low 

000091.07 - Th,nH' 

CTM331 (05APR06) 

(DTCs) assigned to throttles 
~"',("" the application from the 
corresponding diagnostic 

Calibrated 

4.5 l & 6.B llevei 12 Electronic Fuel System •. -
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Trouble Code Diagnosffcs and Tests 

000091.10 - Throttle Voltage Low 

The Ihrottle voltage is below the defined low calibration 
limit. 

DIagnostic Trouble Codes (DTCs) assigned to throttles 
change per application. Choose the application from the 
list below and go to the corresponding diagnostic 
procedure. 

Application Diagnostic Procedure 

Crawler T20 • Throttle Input Voltage 
Below Lower calibration Umil 

000091.13 - Throttle Calibration Aborted 

Throttle calibration aborted before it was cornpl,.I .. ;, ... 

Diagnostic Trouble Codes (DTCs) assigned 
change per application. Choose the appli 
list below and go to the corresponding 
procedure. 

Application 

Crewler 
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Trouble Code Diagnostics and Tests 

000091.14 - Throttle Voltage Out 01 Range 

Thronle vonage is above or below the specification. 

Diagnostic Trouble Codes (DTCs) assigned to throttles 
change per application. Choose the application from the 
list below and go to the corresponding diagnostic 
procedure. 

Appl/Clltion 

T22 • Analog Throttle (A)lflIUt 
Voltage Out 01 Range 

T22 • Analog Throttle (A) Input 
Voltage Out 01 Range 

T22 • Analog Throttle (A) Input 
Vottage Out of Range 

000097.00 - Water In Fuel COI'tinup~ 
Detected 

NOTE: Wiring schematic shows 
only. For 

06, Group 210 

Water In Fuel (WIF) 

CTM331 (05APR06) 04-160·102 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

• Two--Wlre 
The water In fuel sensor consists of two electrodes (Al (in 
the bonom of the bowl of the final fuel filter) and a resistor 
(internal to the ECU (E)) in parallel with the electrodes. 
Oiesel fuel is a very poor conduct£)( of electricity, 
compared to water, and while only fuel is present in the 
bOwl, WIF analog signal passes through the resistor. 
While in a no-WIF slate, ECU senses only normal WIF 
analog signal (F2) demand. When water displaces fuel at 
the bonom of the bowl, above the level (0) of the WIF 
electrode insulation (8) , current passes across WIF 
sensor electrodes (C), ECU senses a greater WIF analog 
signal demand (from across ECU contacts F2 and 03), 
and ECU causes either engine derate or shut down. 

• Three-Wire (OEM Marine Only) 
With no water In the bowl at the bonom of the fiNer 
canister, the WIF circuit switch (internal to the ECUl pulls 
the circuit to +5 volts. When water is in the bowl, WIF 
senSOf causes the WIF circuit to pull to ground. 

DTC 000097.00 will set it: 

• water is present in the bonom of the 
fuel filter, up to the level of the uni"sul 
electrodes. 

If DTC 000097.00 sets, the 

• Engine protection is 
PROTECTION in 

- With Derate 

Two-Wire 

D3-Slgnll Rltum 
E2-Exclllllon Voltlge 
F2-WlF Slgnll Input 
J1-ECU Hlrne .. Conl'llctor 
A-ECU 
B-WIF sensor Connector 
C-WIF Sensor 
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Trouble Code Diagnostics and Tests 

000097.00 - Water in Fuel Continuously 
Detected Diagnostic Procedure 

The WfF limit is above a predetermined quantity for an 
extended period of time .. 

Water In Fuel Continuously Detected Diagnostic Procedure 

o Conl18CUon Chick 

• MoI.ture Buildup r •• , 

CTM331 (05APR06) 

IMPORTANT: Do not force probe. In to ,."no", 
... ult. U .. JT07328 Connector Adept.r 
connector •. Thl. will en.ure thlt .. ~n'n'.'. 

NOTE: FcJ, wirlrIg and Iheoty 01 opetlIt/on, 
CONTINUOUSLY DETECTED 

Pertorm a pr8lIm'lna:;~~:i ::~~4 
looking 'Of dirty, ~ 

WIF sensor oonnector 

No faulty 
connecUon(.):GO TO f) . 

Flulty 
ConnectJon(.):RepaIr 
faulty ccr.nedtlon(.). 

of opera/lon, see DTC 000097.00 WATER IN FUEL 000097.00 noccurs:GO 
TOe 

. 'DS1r", SERVICE ADVISOR. 0000I7.00 doelN1't 
reoccur:ProbIem molt 
Ibty caused by moIatura 
build up OYer time • 

. Start the ECU dl8fi'lOStlc software MonltOt the seelmenl 
bowl lor moisture 

~ '),,'n o,",,',non' bowl on the bonom Glthe primary fuel lilter, until aU Ihe water II out. periodically, drain 81 ........ 
5. Operate engine In normal use 

6. Read DTca on the DST or SEAVICE ADVISOR 

04-160-104 4.5 L & 6.B L Level 12 Electronic Fuel System 
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e Wltlr In F .... I (WIF) 
Circuit Ind SenIOr 
T .. t 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For IWtng Bnd theory 01 operation, see DTC 000097.00 WATER IN FUEL 
CONTJNUOUSL Y DETECTED suppottjnr; inltxms/lon. 

Check thllollowlng Iteme thlt cln aUM wlter In thl fUll: 

• Poor fuet QUality Of water In fuel storage lank 
• LOO$8 luellank cap 
• Missing or damaged fuel lank cap seal 
• Excesaive condensation buldup In fuel tank 
• loose or damaged fuelliller or tedlment bowl 

Cluse of .Iter In fUll 
Ioclled:Repalr problem, 
drain sediment bowl, and 

m"" 
No cause of wiler In 
,~, 

I 

---II I 
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Trouble Code Diagnostics and Tests 

000097.03 - Water In Fuel Signal Voltage High 

Water In Fuel Water In Fuel 
Sensor Connector 

dcL7"Z1J-. 

Water In Fuel (WIF) Sensor 

• The water in fuel sensor consists of two electrodes 
in the bottom of the bowl of the final fuel filter and a 
200-kilohm resistor, In parallel with the elec1rodes. 
Diesel fuel is a very poor conductor of electricity, 
compared to water, and while only fuel is present in 
the bowl, virtually all current passes through the 
resistor. This causes ECU to sense only a "oon;",II. 
constant current demand. But when water 
fuel at the bottom of the bo'NI, resistance 
electrodes becomes significantly less 
the resistor, and additional current 
the water across the electrodes. 
detect a greater current demand 
shuts down the engine. 

DTC 000097.03 will set If: 

the sensor's high 
1IO".go corresponds to an 

in fuel that is not possible . 
~I;ca~or~. the high WrF input vohage 

see APPLICATION 
in 06, Group 210 rater in 

for the high WrF input voltage 

• ECU's WIF engine protection feature disabled. See 
ENGINE PROTECTION In Section 03, Group 140 
ear1ler In this maooal. 

CTM331 (05APR06) 04-160-106 4.5l & 6.8 llevel 12 Electronic fuel System .,. 
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l Trouble Code Diagnostics and Tests 

000097.03 - Water in Fuel Signal Voltage High 

The WIF input voltage exceeds the sensor's high 
voltage specification. The voltage corresponds to an 
amount of water in fuel that is not possible. 

000097.03 Water In Fuel Signal Voltage High Diagnostic Procedure 

o ConnectIon Check IMPORTANT: Do nol fon:tl Probe""">.~''""~~· 
UN JT07328 ConnedOf' Adapter T •• t 
Thl. will enluf1Ilhat terminal damege 

will resull No I.LlIIy conrl8Ctlon(l): 
GO TOf) 

Faulty COfinecllonl: 
RepaIr laulty 
connection(s). 

• Intermittent Flult Te.1 I ~~:;~;:;. see ore 000097.03 WATER IN FUEL 
III Information. 

000097.03 reoccul'8: 
GO TO E) 

DST or SERVICE ADVISOR. 

Start the ECU ciagnostlc software 

4. Make note 01 any OTCs, then clear.1 OTC • • 

5. Ignition ON, engine OFF 

6. Read OlCs using the 05T orSERVICE ADVISORTU. 

CTM331 (05APR06) 

000097.03 do .. not 
reoccur: 
Problem Is intermit1ent. " 
no other codes are 
present, see 
INTERMITTENT FAULT 
DIAGNOSTICS earlier In 
!his Group. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• WIF s.n.ot'Teat 

Trouble Code Diagnostics and Tests 

NOTE: For witi1g and theofy 01 openiItIon, S6tI OTC 000097.03 WATER IN FUEL 
SIGNAL VOLT .... GE HIGH SlIppOIt/ng infomtatkxt. 

1. Ignilfon OFF 

2.. DIscoMecI WlF sensor c:onnector. 

3. Install II Jt.mper wire between both lennlnal! in the WIF sensor conneclor on the 
engine hame,. . 

... Make note of all orCa, then clear aI OrCa 

5. Ignition ON, engine OFF 

6. Using the fCU diagnostic software, reed OTCs 

000097.03 r.occ:urs: 
GOTOE) 

000097.04 occurs: 
Faulty WIF sensor 

"""""'" OR 

F"':"J~ 

e WtF Input Open T .. t NOTE: FOf II'irtIg ancIlfIeoty 01 Clp6lBtIon, MIll 
SIGNAL VOL rAGE HIGH supporling .infonrYtIotI. 

• • "n'R IN FUEL 4.0 • ' .0 volt.: 
Open In WIF IOnsor 
ground circuli 

CTM331 (OSAPR06) 

1. Ignition OFF 

2. Rem"", j~ wi", .., ... " boJ 

3. l..,illOn ON, engine OFf 

OR 
Faulty ECU connection 
OR 
Faulty feU 

Below 4.0 volts: 
WIF Inpu1l8m1inal (terminal A) In Ihe Open In WIF sensor Input 

a good chullil ground. circuit 
OR 
Faulty feU connection 
OR 
Faulty fCU 

04-160-108 4.5 L & 6.8 L level 12 Electronic Fuel System 
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l Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000097.04 - Water In Fuel Signal Voltage Low 

Water In Fuel Water In Fuel 
Sensor Connector 

Cl...-...:

nZ_'"1 __ @J 

Water In Fuel (WJF) Sensor 

• The water In fuel sensor consists of two electrodes 
in the bonom of the bowl of the final fuel filter and a 
200-kilohm resistor, in parallel with the electrodes. 
Diesel fuel is a very poor conductor of electricity, 
compared to water, and while only fuel Is present in 
the bowl, virtuaUy all current passes through the 
resistor. This causes ECU to sense only a norniOl,I, 
constant current demand. But when water 
fuel at the bonom of the bowl, resistance 
electrodes becomes significantly less 
the resistor, and additional current 
the water across the electrodes. This 
detect a greater current demand, 
shuts down the engine. 

ECU 

DTC 000097.04 

voltage below the sensor's low 
~fi~lion~ The voltage corresponds to an 

fuel that is not possible. 
licalion~, the low WIF input voltage 

0.5 volts. 
applications, see APPUCATION 

::IFIICATICINS in SectIon 06, Group 210 later 
manual for the low WIF input voltage 

speclli,calion. 
000097.04 sets, the following will occur: 

• ECU's WIF engine protection feature disabled. 

CTM331 (05APR06) 04·160·110 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000097.04 - Waler In Fuel Signal Voltage Low 

The W/F input voltage drops below the sensor's tow 
voltage specificatfon. The voltage corresponds to an 
amount of water in fuel that is not possible. 

000097.04 Water In Fuel Signal Voltage Low Diagnostic Procedure 

o Connec:tkwl Check 

Q Inlennittenl Flult 

IMPORTANT: 00 not force probel '""> .. ~'"""" ~ 
U •• JT07328 ConnflCtor Adapt.r Teat 
TlIII will enlure that termlnll dlm.g& 

;:::::.~"'''he WfF sensor connectOf 

""G~~~:',,~~. SH OTC 000097.04 WATER IN FUEL 
. L infomJalioo. 

DST or SERViCE ADViSOR. 

Start !he EeU cliagnostlc soItware 

4. Make nola of any DTCa, then dear all OTCs. 

5. Ignition ON, engine OFF 

6. Read OTCs using Ihe OST orSERVICE ADVISOR"'. 

No faulty connecUon(I): 
GO TO f) 

Flulty Connec:Uonl: 
Repair fauity 
connectlon(s). 

000097.04 reoccurl: 
GOTOO 

000097.04 doe. not 
nKlCcur: 
Problem II inlemlinGflt. if 
no other codes are 
present, see 
INTERMmENT FAULT 
DiAGNOSTICS earlier in 
this Group. 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fue{ System 
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• WlF Sensor T •• t 

CTM331 (OSAPR06) 

Trouble Cod8 Diagnostics and Tests 

NOTE' Fcx wirlnQ lind th80ry of opIHlItion, .N OTC 000097.04 WATER IN FUEL 
SIGNAL VOLTAGE LOW suppotting infomtadon. 

1. ignition OFF 

2. Disconnect WIF sensor connector. 

3. Make note 01 all OTCs, then clear al OTCs. 

04. ignition ON qne OFF 

5. Using the ECU dagnostic IIOltwara. I1HId OTCs 

000097.04 r8OCCtIl'1I: 
Short to grounclln Wtf 
MnSOf Input circuit 
OR 
Fa~ ECU 

000097.03 occurs: 

""~~ 

---1/1 

04·160·112 4.Sl & 6.8 l level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000097.16 - Water In Fuel Detected 

Water In Fuel Water in Fuel 
Sensor Connector 

dcL/nz1~@ 

Water In Fuel (WIF) Sensor 

• The water in fuel sensor consists of two electrodes 
in the bottom of the bowl of the final fuel filter and a 
2QO-kilohm resistor, In parallel with the electrodes. 
Diesel fuel is a very poor conduc1or of electricity, 
compared to water, and while only fuel is present In 
the bowl. virtually all current passes through the 
resistor. This causes ECU to sense only a nominal, 
constant current demand. But when water 
fuel at the bottom of the bowl. resistance 
electrodes becomes significantly less 
the resistor, and additional current 

CTM331 (05APR06) 04-160-114 

This causes ECU to 
which derates or 

a predetermined quantity at any 

.16 sets, the following will occur: 

protection be enabled. 

4.5 L & 6.8 l Level 12 Electronic Fuel System .,
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000097.16 - Water in Fuel Detected 

The WIF is above 8 predetermined quantity at any 
given time. 

000097.16 Water In Fuel Detected Diagnostic Procedure 

o connection Check IMPORTANT: Do not force probe. Inlo 
Use JT01328 Connector Adapt ... T .. t 
This will ensure that 'ermina' .oeM.Oj 

"'~ ... '. " result. No faul ty connectlon(a): 

CD Moisture ., 'lduD T,," 

In connectors. GO TO f) 

~"""'.,~ and the WIF IIeO&OI" connector 
terminals. 

tIIeoIy of operarlon. SM OTe 000097. 16 WATER IN FUEL 
~ .. ,,,, /(l fOlffllJI/on. 

the OST or SERVICE ADVISOR. 

Start the eeu diagnostic software 

4. Make note 01 aI OlCs, then clear I. Ol Cs. 

S. Drain sediment bowl on !he bottom of the primary IueIliner ooIM aU !hi! water iii out 

6. Operate engine In normal use. 

7. Read OTC, using the OST orSEAVICE AOVISOA'~ . 

Faulty ConnecUonl : 
Repair faulty 
connection(.). 

000097.16 reoccur.: 
GO TO () 

000097.16 doe, nol 
reoccur: 
Problem is was most 
nely caused by moisture 
buildup OVEN'time. 
the sediment bowl lor 
moisture pelilxlcaly, 
drain as needed. 

trademalfl of DHre & 

CTM331 (05APAOO) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• WlF Circuli and 

SenaorTnt 

TroublB Code Diagnostics and Tests 

NOTE: For wiring and theoty of operation, see DTC 000097. 16 WATER IN FUEL 
DETECTED suppofflng infomlslion. 

Check the lokwMg Items that can cause waler in the fuel: 

• Poor fuel quality or water In ltJeI IIDntgO lank. 
• Loose fuel tank cap. 
• Missing or damaged fuel tank cap leal. 
• ExeeuIYe condenaaUon bund up In fuel tank. 
• Loos& or damaged fuel film or sediment bowl. 

000097.31 - Water In Fuel Detected (750J 
Crawler Only) 

Water in Fuel (WIF) Sensor 

• The water in fuel sensor enables ECU (E) to detect 
water in fuel. When this happens, ECU either derates or 
shuts down the engine, depending on the option 
selected. For more WIF Information. see Theory of 
Operation, Section 03, Group 140, earlier in this elM. 

OTC 000097.31 will set it: 

• Water has been detected in the separator bo 

If DTC 000097.31 sets, the following 

• Engine protection Is enabled. 
PROTECTION in Section 03, 

• With Derate Feature: The 
total power, at the rate of 
override options are not 

c.la8 of waler In fuel 
10000led: 
RepaIr problem, drain 
Hdi'neot bowl, and ....... 

CTM331 (OSAPR06) 04-160-116 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000097.31 - Water in Fuel Detected (750J Crawler Only) 

The WIF is above a predetermined quantity at any 
given time. 

Water In Fuel Detected (750J Crawler Only) Diagnostic Procedure 

o Connect ion etMtck IMPORTANT: Do not forc. probe. Into 'O,'"""O~ 
U •• JT07328 Connector Adapter T •• t 

...... '1111 result. No f.ulty connectlon(I): 

CTM331 (05APROO) 

This will ."aurelhlt t.nnlnl l ",no, .. '''III 
NOTE: For wiring ';:~:i~,~: 
DETECTED (75OJ I 

• ""''''!:01 ,,,,,,,oro,,, SH DTG 000097,31 WA TER IN FUEL 
supporting ;'formation. 

Slalt the ECU <IagnosIic IOftware 

4. Make noIe 01 all DTCs. lhen clear all OTCs. 

S. Drain sediment bowl on the bottom of the primary luel f~ter ool~ all the water ill out. 

8. Operate engine In I'IOm\8t usa. 

7. Read OTCs using tna O5T orSERVICE ADVISOR"'. 

GO T0 6 

Faulty Connect/on.: 
Repair faulty 
mnnectIon(s). 

000091.31 reoccurs: 
GOTO O 

000091.31 doe. not 
~, 

ProCIem is was most 
likely caused by moisture 
buildup over time. 
the sediment bowl lor 
moisture perlodicafty, 
drain as need9d. 

4.5 L & 6.8 L Level 12 Electronic Fuel System • 
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• WlF Circuit nd 
SensorTHI 

CTM331 (05APA06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and th&oIy of operation, see DTC 000097.3' WATER IN FUEL 
DETECTED (75OJ CnlwIer Only) supporting Information. 

Check the folloWing items that can cause water In the fuel: 

o Poor fuel quality or water in fuel storage lank.. 
o l.ooae fuel tank cap. 
o MlsaJng or damaged fuel tank cap seal. 
o ElcceSlive condensallon build up In luellank • 
• Loose or damaged fuel filler or sediment bowl. 

Cau .. of water In fuel 
Ioc.leci: 
RepaIr prob6&m, dfUl 
HClmenI boWl, and 
retest. 

04-160·118 4,5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000100.01 - Engine 011 Pressure Extremely Low 

NOTE: 

011 Pressure 
Sensor 

011 Pressure 
Sensor Connector 

Oil Pressure 
Switch 

switch. 

011 Pre •• u'! 

is a pressure transducer 
oil galley. As engine oil 

, the oil pressure sensor input 
The ECU monitors oil pressure in 

the engine in case of a low oil 
''''''.,,,n. For further oil pressure sensor 
see MEASURING PRESSURE in 

CTM331 (05APA06) 

c 
o 
N 
N 
E 

~ i 
R ; 

~ 
~ 

, 
; 

• The oil pressure switch is used to detect a loss of oil 
pressure. Oil pressure causes the contacts in the 
switch close when oil pressure drops below the 
minimum oit pressure threshold. The switch is open 
when the engine is not running and engine Is 
running with sufficient oil pressure. 

OTC 000100.01 will set If: 

• For engines with an oil pressure sensor, the ECU 
senses an extremely low oil pressure. 

• For engines with an oil pressure switch, the ECU 
senses the oil pressure switch is open after the 
engine is above cranking RPM for several seconds. 

If OTC 000100.01 sets, the following will occur: 

4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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Trouble Code Diagnostics and Tests 

• Engine protection is enabled. See ENGINE 
PROTECTION In Section 03, Group 140 of this 
manuaL 
- With Shutdown Feature: The derate feature will go 

into effect when the code is set, and the engine 
wlll shut down after 30 seconds. 

- With Derate Feature: On OEM applications, the 
engine derates 60% per minute until the engine is 
running at 40% of full power. For non-QEM 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

CTM331 (OSAPR06) 04-160-121 4.5 L & 6.8 L Level 12 Electronic Fuel System .,. 
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Trouble Code Diagnostics and Tests 

000100.01 - Engine 011 Pressure Extremely Low 

For engines with an oil pressure sensor, the ECU 
senses an extremely Jow oil pressure. 
For engines with an oil pressure switch, the ECU 

senses the oil pressure switch is open after the engine 

"----~"--~ 

000100.01 Engine 011 Pressure Extremely Low Diagnostic Procedure 

o Connection Check 

• on Prauu,. Check 

IMPORTANT: Do not lotee probe.lnto>","""'~ 
Use JT07328 Connector Adapte, 
Thla will enaure thai tannlnal dIImage 

Perform e preflmil'l8ry 10' spe"",'!.""", 
any connectors in betWeen 
terminals • 

where OTC 00010(1.01 occurs. measure engine oH pressure. See 
I In Section 04, Group 150 014.5 L & 6.& L Diesel 

Engine Manual (CTM 104). 

No faulty COf1nectJon(.)~ 
GO TOf) 

FaUlty connec:tIon(.)~ 
Repair faUlty 
connectIon(s) 

on praaeur. WIthIn 
speclflcaUon: 
Verify that on pressure 
sensor or switch circuits 
is OK. 
11 oU pr&SS4Jre sensor or 
swilch circuits are OK. 
replace oil pressure 
sensor or switch and ...... 
011 P,. .. Urtl below 
apecfftcatJon~ 
Low oil pressure problem. 
See 4.5LJ6.&L· L2 • 
ENGINE OIL PRESSURE 
LOW In SectIon 04, 
Group 150 of 4.5 L and 
6.& L Diesel Engines 
Base Engine Manual 
(CTM 104). 

CTM331 (OSAPR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000100.03 - Engine Oil Pressure Input Voltage High 

Oil Pressure 
Sensor 

Oil Pressure 
Sensor Connector 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
appfJcations, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Oil Pressure Sensor 

• The oil pressure sensor is a pressure tra,nsclu 
connected to the main all galley. As on'line 
pressure increases, the oil pressure 
voltage increases. The ECU monitors oil 
order to protect the engine in 
pressure condition. For further 
infonnatJon, see Mt""M1INlj, 
Section 03, Group 140 

OTC 000100.03 will 

exceeds the sensor's 
~ifiCl"ioo .. The voltage is hJgher than 

for oU pressure. 
the high oil pressure input 

is 4.5 volts . 

• ":~~~~C~Sil~S~";kA~PPLlCATION 
C. 06. Group 210 of 

for the high oil pressure input voltage 

000100.03 sets, the following will occur: 

ECU uses a defauh oil pressure of 260 kPa (2.6 bar) 
(37.5 psi). 

• ECU's low oil pressure engine protection feature 
disabled. 

CTM331 (05APR06) 04-160-124 4.5 L & 6.B L Level 12 Electronic Fuel System .,
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Trouble Code Diagnostics and Tests 

000100.03 - Engine Oil Pressure Input Voltage High 

The oil pressure input voltage exceeds the sensor's 
high voltage specification. The voltage is higher than 
what is physically possible for oil pressure. 

000100.03 Engine Oil Pressure Input Voltage High Diagnostic Procedure 

o connecUon Check IMPORTANT: Do not force probellnto.~'.nn'.,,:~' 
Use JT01328 Connector Adapter Test 

will relun. No faulty connecllon(I): 

• Intennlttant Fault T.II 

CTM331 (05APR06) 

Thll will enlure the' termlnll dlmlge 

NOTE: FO# ... ", •• """"".,,, ...... 
OiL PRESSURE INPUT VOlTAGE 

Perform a ."'"ml,,,,, In,,,d.~ Ihe 011 pressure sensor 
~klo'.rty. damaged, or poorly 

'';;i ;~::;;;:,:, Informatioo. SfUt DTC 000100.03 ENGINE 
" I HIGH supporting ifltcxm./ion 

UN', .. ,'''" OFF 

!he ECU communication soltware 

Read DTCa using the DST orSERVICE ADViSOR .... 

5. Malle note at any OT(;$, !hen clear a~ OTCa 

6. ignition ON. engine running 

7. Read O~ Pressure Input Voila;. uaing !he the DST Of SERVICE ADViSOR .... 

NOTE: For OEM spplk:8tiof1s, the high oJl pressure input voltage specJfk:8tion Is 
4.SV. For the high voIt8{J6 specification on other sppllc.9t1ons, SfUt APPLICATION 
SPECIFICATIONS in Section 06, GttIUP 210 01 fhis manual. 

GO TO f) 

Fauny connllCtlon(I): 
RepaIr faulty 
COMeCIion(a) 

4.5 V or grll'er: 
GO TO@) 

Below 4.5 Y: 
Problem is iolermltlenL If 
no other c:od8I are 
present, see 
INTERMmENT FAULT 
DIAGNOSTICS, earlier In 
this Group. 

4.5 L & 6.8 L level 12 Electronic Fuel System •. ~ 
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• 011 P ..... ure Input 
Shorted T •• t 

• 011 P ..... ure Ground 
Circuit Open Ta .. 

CTM331 (05APA06) 

Trouble Code Diagnostics and Tests 

NOTE: FtX wiring and theory of operation lnIormslioo, sse DTC 000100.03 ENGINE 
OIL PRESSURE INPUT VOl. TAGE HIGH supporling /ltfOf'fMIioo 

1. Ignition OfF 

2. Disconnect 011 pressure sensor connec:ItX 

3. ignition ON, engine OFF 

4. Read Oii Pressure Input Voltage Ullng the DST or SERViCE ADVISOR. 

NOTE: For OEM applications, IfHI low oR ptf1SSUfB /np(Jt ~ specIfIcatlM Is 
0.3V. FtX ltUJlow voltage sp6CiRaJ1ion on other appIicstJons, '" APPUCAT10N 
SPECIFlCAnONS on Section 06, Group 210 of !his manual • 

0.3 V or below: 
GOTOO 

Above 0.3 V: 
Short to vortage n 011 
prasaunt sensor Inpul 

."'" 
OR CU , F'.'E, 

r ... ,.~" .... '" 

F.ully ECU 

light OFF: 
Open In 011 pressure 
I8flIOf ground circuli 
OR 
Faulty ECU connection 
OR 
FalAly ECU 

04-160-126 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000100.04 - Engine 011 Pressure Input Voltage Low 

Oil Pressure 
Sensor 

Oil Pressure 
Sensor Connector 

Oil Pressure 
Switch 

NOTE: Wiring schematics 
applications for the 
Telehandler . 

Oil P", ••• ".· 

is a pressure transducer 
oil galley. As engine oil 

the oil pressure sensor input 
The ECU monitors oil pressure in 

engine in case of a low oU 
i . For further oil pressure sensor 

• see MEASURING PRESSURE in 
03. Group 140 earlier in this manual. 

CTM331 (OSAPR06) 

E 
C C 
U 0 

N 
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E 
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• The oil pressure switch is used to detect a loss of oil 
pressure. A lack of oil pressure causes the contacts 
in the switch close when oil pressure drops below 
the minimum oil pressure threshold. The switch Is 
open when the engine is not running and engine is 
running with sufficient oil pressure. 

OlC 000100.04 will set if: 

• For oil pressure sensors, the oil pressure input 
voltage drops below the sensors low voltage 
specification. The voltage is lower than what is 
physically possible for oil pressure. 
- For OEM applications. the low oil pressure Input 

voltage specification is 0.3 volts. 

4.5 L & 6.B L Level 12 Electronic Fuel System 
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- For other applications. see APPLICATION 

SPECIFICATIONS in Section 06, Group 210 of 
this manual for the low oil pressure input voltage 
specification. 

• For oil pressure switches, the oil pressure switch is 
closed when key is on and there is no engine speed. 

If DTC 000100.04 sets, the following will occur: 

• ECU uses a default oil pressure of 260 kPa (2.6 bar) 
(37.5 psi). 

• ECU's low oil pressure engine protection feature 

disa~ed. ~ 

- I t-(11OECO l- 212 
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Trouble Code Diagnostics and Tests 

000100.04 - Engine 011 Pressure Input Voltage Low 

For oil prsSSUffJ sensors, the oil prsssure input voltage 
drops below the sensor's low voltage specification. For 011 prsssure switches, the all prsssurs switch Is 

closed wh.n k.y is on .nd th.r. Is no :ngi~' 

000100.04 Engine 011 Pressure Input Voltage Low OlagnostJc Procedure 

o COnnection Ch.cll IMPORTANT: 00 nol force prob.al""'_~~~".' 
UN JT07328 Connector AcIa.,.., T.al 
Thla wi •• naur. thai terminal GaINlg8 

C 0<10" .... ENGINE 

Perlorm 8 preliminary, ~' ::~. 
connector, and any C( 

the oil pressure sensor 
Look lor dirty, damaged, or poorty 

posIlIoned terminals. 

. Read orCs using the DST orSERVICE ADViSOR .... 

5. Make note of any OTCs, then clear aJ DTCs 

6. Ignfllon ON, engine running 

7. Read OTCs using the the DST orSEAVICE ADVISOA .... 

No faulty conn.cllon(a): 
OOTO@ 

Faully connecUon(a): 
Repair faulty 
connedlon(I) 

000100.04 reoccur. : 
OOTO€) 

000100.04 doean't 
reoccur: 
Protllem is intermittent. II 
no other codeI are 
present, see 
INTERMITTENT FAULT 
DIAGNosnCS, earlier In 
this Group. 

CTM331 (05APR06) 4.5 L & 6.B L Level 12 Electronic Fuel System 
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., 011 Pre .. ure sensor 

C""'. 

o 011 P ..... ure sensor 
Wiring Tesl 

• 011 Pressure ~'K" 5 
V Supply Tilt 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: FOf wirlI'Ig and Ih60iy 01 opertItion ItIforrNtion. see DTC 000100.04 ENGINE 
OIL PRESSURE INPUT va. TAGE LOW supporting Ifllonn.allon. 

Det6m1ine whether an 011 pr8S5lM'e sensor or an Oil pressure slloitctl is being used. 

1. ignition OFF 

2. Disconnect 011 pressore sensor connector 

3. lnsld a jumper wife between 01 pr8S5Ure 5 V 
harness sensor connector 

4. Read Ihe Oil Plessure Input Vollage 
ADVISOR. 

NOTE: FrN OEM appIicaYons. 
4.5V. For /he high 
SPECIFICAOONS in 

voItafIB specification Is 
, S8fI APPUCA nON 

manual. 

4. USing a mullimeter. measure voltage between 011 pressure 5 V supply terminal and 
a good chauls ground 

on preuure sensor 
~lnguNd! 

GOTOO 

au pr."Unt switch 
being used: 
GOT00 

~ 
4.5 V or greeter: 
Faulty 011 pressure 
","""",, 

OR 
Faulty oil pressure 

Between 4.0 V and 6.0 
y, 
Open In oil preuur8 Input 

""'" OR 
Short 10 gfOLl'ld In 011 
pressure input cilCuit 
OR 
Faulty ECU COMeCtor 
OR 
Fautty ECU 

BeJow 4.0 V: 
Open In 011 pressure 5 V 

-"""" OR 
Short 10 ground In oil 
pressure 5 V supply .",. 
OR 
Faulty ECU connector 
OR 
Faulty ECU 

4.5 L & 6.B L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

fJ 011 ~r. SWItch NOTE: For wIrlnQ.oo theory of e>pera#ofl.flfom1ation, He DTC 000100JH ENGINE 
Short In wn Check OIL PRESSURE INPUT VOLTAGE LOW suppotting inIormatkn 

1. ignition OFF 

2. DIsconnecI 011 pressure swHch connector and ECU connector 

3. Using. mullirneler, measul8lhe resistance between lerminal CI In !he fCU and: 

• AI olher terminals In the ECU connector 
• A good ground 

All rn."urMTWIl. 
gre.t ... than 2000 ohms: 
Faulty 011 pressure IWitch 
OR 
Faully ECU 

Any meaaurement .... 

t ..... 2000~m . Shor1lnol ~ 

are'" 

--,,, 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000100.16 - Engine 011 Pressure High. Moderately Severe Level 

Oil Pressure 
Sensor 

all Pressure 
Sensor Connector 

EnginfJ 011 Pressure Soo." ScI .. m''''L 
NOTE: Schematic shows OEM engine applications 

only. For wiring on other applications, see 
APPLICATION SPECIFICA TlONS in Section 
06, Group 210 of this manual. 

Oil Pressure Sensor 

• The oil pressure sensor is a pressure lrans<luce~ 
connected to the main oM galley. As engine 
pressure increases, the oil pressure 
voltage increases. The ECU monitors 
Ofder to protect the engine In case 
pressure condition. For furthe, oil 
infonnation, see MEASURING 
Section 03, Group 140 earli 

Pressure High, 
Incorrect Reading 

The modef8tely·severe, high·leve/oil 
pressure with ignition ON and zero engine speed, caused 
by open in sensor ground path. 

CTM331 (OSAPR06) 

and zero engine speed, the 
ode'Blaly· .. ,ve,e •• high·leval oil 

sets, the following will occur: 

protection Is not enabled. 
Shutdown Feature: No shutdown available 

for this code. 
- With Derate Feature: No derate available for this 

code. 

4.5 L & 6.8 L Level 12 Electronic Fuel System .. -
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Electrical Test 

o Conneclor Check 

CD Ground Wlr. 
Conllnully Cneck 

e Preasur. S.nlOr 
Continuity Check 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

Inspact pin 03 01 ECU oonnectof JI and prellure sensor connectors (male and remale 
sides). pins C for bad connection. damaged pin. rust. or corrosion. 

IMPORTANT: Do nol force probealnlo """'''!!!!..'' 
U .. JT07328 Conneclor Aciapler re.1 
Thla will ensuT'tl that tennlnll damage 

will ",sullo Open In wlr.:RemoYe 
and replace laulty wire. 
and retest. 

~:::~Wlre (A) lrom 011 pressure 

probea Into connector termlnala or damage will r..ull. 
,ol;'M Ad.p1IM T.,,, Kit to make muMJr.ment. In connector •• 

Iennlnal damage do •• nol oceur. 

and fIIeoIy 01 operation InIrxmation. $H OTC 000100. 16· ENGINE 
PRESSURE HIGH. MODERATELY SEVERE LEVEL supporting Information 

~"O~ed EOP sensor connector 
munlmeler. perform a continulty check between pin. A and B 011 pressura 

sensor connector (sensor &ide). 

No open In wlr.:GO 

Open In NlIIOf:Remove 
and replace 88010f. and ,-

04·160·135 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000100.18 - Engine 011 Pressure Moderately Low 

011 Pressure 
Sensor 

Oil Pressure 
Sensor Connector 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, see APPL(CA TlON 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

011 Pressure Sensor 

• The oil pressure sensor is a pressure transdu 
connected to the main oil galley. As 
pressure increases, the oil pressure 
voltage Increases. The ECU monitors 
order to protect the engine In 
pressure condition. For further 
infonnation, see I 
Section 03, Group 140 ea 

DTC 000100.18 will se 

'e .. ,ure sensor, the ECU 
~E,ral,ely low all pressure. 

, the f~lowlng will occur: 

E~~~~'t~~~'::: is enabled. See ENGINE 
PI in Section 03, Group 140 of this 

- With Shutdown Feature: No shutdown available 
for this code. 

- With Derate Feature: On OEM applications, the 
engine derates 40% per minute untH the engine is 
running at 60% of full power. For non.QEM 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

CTM331 (05APA06) 04-160-136 4.5 L & 6.8 L level 12 Electronic Fuel System .,. 



Trouble Cods Diagnostics and Tests 

000100.18 - Engine Oil Pressure Moderately Low 

For engines with an oil pressure sensor. the £CU 
senses a modsrately low oil pressure. 

000100,18 Engine Oil Pressure Moderately Low Diagnostic Procedure 

o Coonectlon Check IMPORTANT: Do not force probes Inlo' .• ~,""'K"'~ 
Use JT07328 connector Adlplef Telt 

"" "lI:"'" ,,1111 resulL No flulty connectJon(I): 
GO TO f) 

• all PrelsUfI Check 

CTM331 (05APR06) 

This wtll ensure thlt termlnll ."n"''''''11 

NOTE: For wiring '~~~::~:..' Y":'~ OIL PRESSURE M 

, the oU pressure sensor 

~l'''''''''''rty., damagect, or poorty 

'~::~~'~optmJtJon Information, see DTC 000100. 18 ENGINE 
o LOW supporting infotmBlIon 

tioo" ..... DlC OOCl1OO.18 occurs, measure engq oil pressure. 
PRESSURE In Section 04, Group 150 o14.5l & 6.8 L Diesel 

' <-.. "-s. •• E""i,,,, Manual (eTM 104). 

Flulty connectJon{I): 
Repair laully 
oonnaction(s) 

011 pre .. ure within 
epeclfklllJon: 
low oil preIIure problem. 
See 4.5U6.8L . L2 • 
ENGINE OIL PRESSURE 
LOW in SectJon 04, 
Group 150 of 4.5 l Ind 
8.8 l 0Iese1 Engines 
Base Engine Manual 
(CTM 104). 

011 pre •• ure beJow 
epaclflceUon: 
Varlfy that oil pressure 
sensor 5 V supply, 1flxA. 
end ground circuits are 
OK. 
II oN pressure sensor 
circuits are OK, replace 
oU pressure sensor and ..... , 

4.5 L & 6.8 L Level 12 Electronic Fuel System -PN-J11 
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Trouble Code Diagnostics and Tests 

000105.03 - Manifold Air Temperatura Input Voltage High 

MAT Sensor MAT Sensor 
Connector 

NOTE: Wiring schematic shows OEM engfne 
applications only. For wiring on other 
appllcaUons, see APPLICA nON 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

MAT (Manifold Air Temperature) Sensor 

• The MAT sensor is a thermistor (temperature 
sensitive resistor) mounted in the Intake 
The MAT sensor is used to measure the 
temperature of the Intake air, The 
variable resistance causes the 
ECU to vary, Higher intake air 
lower MAT inpul vol1ag'IS 
temperatures result in 
MAT sensor in' , lo",,.lion, 
TEMPERATURE in 

ECU 

DTC 000105. 

npe"a,,,e input voltage exceeds 
high voltage specification. The voltage 

what is physically possible for 

applications, the high manifold air 
1>mp;"atur. input voltage specification Is 4.9 

other applicatlons, see APPLICATION 
SPECIFICATIONS In Sectlon 06. Group 210 of 
this manual for the high manifold air temperature 
specification. 

If DTC 000105.03 sets, the following will occur: 

• ECU uses a default MAT value of 60GC (14Q<'F). 
• ECU's high manifold air temperature engine 

protection feature disabled. 

CTM331 (05APA06) 04-160-138 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000105.03 - Manifold Air Temperature Input Voltage High 

The manifold air temperature input voltage exceeds 
the sensor's high voltage specification. 

000105.03 Manifold Air Temperature Input Voltage High Diagnostic P"'CE.du". __ 

o ConneeUon Check IMPORTANT: Do not force probellnto 0." ... ".,' 
U .. JT07328 Connector Adapter 
Thll will enlurw thlt termini' dims"" 

Peflolm a plelimlnal)' ''"~~'''~ 
sensor connector. 
POO" pool __ ' .. m' 

Itte manifold air temperature 
them. Look lor dirty, damaoed. or 

No faulty connectlon(I): 
GO TO f) 

of operation Inlomtatton, see DTC 000105.03 MANIFOLD 4,9 V or g .... ter: 
VOlTAGE HIGH supporting infotmation. GO TO E) 

Start Itte ECU conwTIunlcation software 

4. Ignition ON, engine OFF 

S. Read the Manifold Air Temperature Input Voltage parameter tnlng the OST 
OfSERVICE ADVISOR'-. 

NOTE: For OEM app/icBtlons, the high fMnJ/oId air temperature input voltage 
speciflcatiools 4.9V, For !he high voltage specification on oIfJer applications. S66 
APPLICATION SPECIFICAnONS /I) Section 06, Group 210 01 this fflIfItJlJl. 

BeloW 4.9 V: 
Problem Is intermittent If 
no other codel are 
present, see 
INTERMITTENT FAULT 
DIAGNOSTICS sallier In 
Ittls Group. 

ADVISOR ;5 a trademark of Deere & -- , 
CTM331 (OSAPR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 



• MAT Sen.ar and 
Connector T .. t 

.. MAT Sen_ Open 
Ground CIrcuit T .. , 

CTM33, (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and theoty of t:IJ)iHa//on ItlfomuItlon, S8fI DTe 000105.03 MANIFOW Above 0.1 V: 
AIR TEMPERATURE INPUT VOLTAGE HIGH supporting /nfomul//on. GO TO e 
1. Ig1itiOn OFF 

2. Oisc:oMect MA. T sensot conn8C1Or 

3. Install a }umper 'Nire bar- boIh terminals In the MAT 1&nSOJ !\amass connector 

4. Ignition ON, engine OFF 

5. Read the Manifold Air Temperature Input Voltage parameler IJSIng the OST or 
SERVICE ADVISOR. 

NOTE: For OEM applications, tIMt k:IW manifold air temp&lature inpCIt voIIagtl 

'Pacification Is 0. TV. For the k:IW VCJIt6,gs specilfcation on o8Ier eppIications, see 
APPLICATION SPEC/FICA TIONS In Section 06, Group 210 of/his 

0.1 V Of ""ow: 
Faulty MAT IIOOIOf ,o .. e,". 
OR 

F,"~ 

~.""05.'''MANIFOl..D Above 0.1 V: 

1. IgWtlon OFF 

2 . ........ ~mpe< ...... ~"""boIl 

Input terminal and a 

voltage parameter using !he OST or 

Open In MAT lonsor 
Input circuit 
OR 
Faulty ECU oonnectlon 
OR 
Faulty ECU 

0.1 V or below: 
Open In MAT Mnsor 
ground circuit 
OR 
Faulty EeU connection 
OR 
Faulty ECU 

04·160·140 4.5 L & 6.8 L Level 12 Electronic Fuel System . ,a 
PN-31. 
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Trouble Code Diagnostics and Tests 

04-160-141 4.5 L & 6.8 L Level 12 Electronic Fuel System .
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Trouble Code Diagnostics and Tests 

000105.04 - Manifold Air Temperature Input Voltage Low 

MATSenaor 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications. see APPLICA T/ON 

MAT Sensor 
Connector 

SPEC/FICA nONS In Section 06, Group 210 of 
this manual. 

MAT (Manifold Air Temperature) Sensor 

• The MAT sensor is a thermislOl'" (temperature 
sensitive resistOf) mounted in the intake m8llifol 
The MAT sensor is used to measure the 
temperature of the intake air. The MAT 
variable resistance causes the input 
ECU to vary. Higher intake air leIT,pel", 
lower MAT input voltages to the 
temperatures result in higher 
MAT sensor information, see 
TEMPERATURE in Sect; 

ECUHARNESS 

voltage goes 
specification. The 

i physically possible 
""oo,ra""e to achieve. 

applications, the low manifold air 
voltage specification is 0.1 

i~~'~~~,~o~~S;, see APPLICATION 
~ in Section 06, Group 210 of 
"arlual for the low manifold temperature input 

voltage specification. 
000105.04 sets. the following wlll occur: 

ECU uses a default MAT value of acrc (14crF) to 
run engine. 

• ECU's high manifold air temperature engine 
protection feature disabled. 

CTM331 (05APR06) 04-160-142 4.5 L & 6.B L level 12 Electronic Fuel System •. -
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Trouble Code Diagnostics and Tests 

000105.04 - Manifold Air Temperature Input Voltage Low 

The manifold air temperature input voltage goes below 
the sensor's low voltage specifICation. 

000105.04 Manifold Air Temperature Input Voltage Low Diagnostic Procedure 

o Connection Check IMPORTANT: Do not loree probe. Into connector 
U .. JT07328 Connector Ad'pter Test I 

~, do~ ... '" result No faulty connectlon(I): 
GO TO f) 

G intennillen! Fault nst 

This will ensure that termlnll "'",g .... .1 

NOTE: FOf wirlfIg '~',~~~ ~,i,~~ AIR TEMPERATURE 

Pltl'loon • 

'''''''' poorly 

, the manifold aIr temperature 
Look lot dirty, dafnaged. Of 

faulty conl'leCtlon(s): 
Repaillaulty 
connectlon(s) 

tfWoIy 01 opef.tiM Informlllion, sse OTC 000105.04 MANIFOLD 0.1 V or bektw: 
INPUT VOLTAGE LOW suppotting /nfotma#on. GO TO 0 

Stan the ECU communication software 

4. Ignition ON, engine OFF 

5. Read the Manilold AIr Temperal\lre Input Voltage parameter using SERVICE 
ADVISOR'"~ . 

NOTE: For OEM engine applications, the low manifold Sir f8mp6rslure inpul vol/age 
speclficalion Is D. IV. For the low vo/t8f16 specJfics/ion OIl olher appIicJilions, 5" 
APPLICATION SPECIFICAOONS In &ction 06, Group 210 01 this manusl. 

Above 0.1 V: 
Problem Is intermillent. II 
no other code. are 
posenl, see 
INTERMITTENT FAULT 
DIAGNOSTICS earlier In 
!his Group. 

is a IrBdemlJr1c of Dee,. & 

CTM331 (OSAPR06) 4.5 L & 6.B L Level 12 Electronic Fuel System •. -
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Trouble Code Diagnostics and Tests 

NOTE: For wiring and theory 01 operation infofTTIBtion, HB DTC 000105.04 MANIFOLD Balow Ut V: 
AIR TEMPERATURE INPUT vat. T AGE LOW suppcNtInfJ /tIfanns/ion. Short 10 ground In MAT 

sensor Input circuli 
I . 9litkln OfF OR 

Faulty ECU COMedor 
2. Disconnect MAT sensor connector. OR 

3. Ignition ON, engine OFF 

4. Read !he Manllolcl AIr Temperature Inpul Voltage para meier using the OST or 
SERVICE ADVISOR. 

NOTE: For OEM engine sppIic4tion5, ItHJ high m8/lJfold air JtJmperature input 
voIfflg.9 spedflClJ.tiM is 4.9V. For 1M high voIIsge specification on other 
~tions, SH APPLICATION SPECIFICATIONS In S6ction 06, Group 210 
.,.nuoi. 

FaLfly ECU 

04-160-144 4.5 l & 6.8 llevel 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000105.16 - Manifold Air Temperature Moderately High 

MAT Sensor MAT Sensor 
Connector 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

MAT (Manifold Air Temperature) Sensor 

• The MAT sensor is a thermistor (temperature 
sensitive resistor) mounted in the intake 
The MAT sensor is used to measure the 
temperature of the intake air. The MAT 
variable resistance causes the Input 
ECU to vary. Higher intake air 
lower MAT input voltages to the 
temperatures result in higher 
MAT sensor infonnation, 
TEMPERATURE in Sa . 

applications above 
and 12O"C (248°F) 

specifications on other 
see APPLICATION SPECIFICATIONS 

210 of this manual. 

6 sets, the following will occur: 

~ .~~~:'~ is enabled. See ENGINE 'e in Section 03, Group 140 of this 
manual. 
- With Shutdown Feature: The ECU does not use 

shutdown feature with this code. 
- With Derate Feature: On OEM applications. the 

engine derales 2% per minute until the engine is 
running at 80% of full power. For non-OEM 
applications, see APPUCATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

CTM331 (05APR06) 04-160-146 4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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Trouble Code Diagnostics and Tests 

000105.16 - Manifold Air Temperature Moderately High 

The ECU senses MAT on OEM applications above 
specifications. 

000105.16 Manifold Air Temperature Moderately High Diagnostic Procedure 

o Connection Check 

• Fillurel Cluslng HIgh 
MAT Check 

CTM331 (OSAPR06) 

IMPORTANT: Do not fore. probes Into connector 
UN JT07328 Connector Adlpter Tlst KIt to 
This will Insure thlt termlnll dlll"llgi 

Perlonn a preliminary _ ."", ... ~ 

sensor connector, _._. _:' 
poorly positioned 

the manllold air temperature 
Look lor dirty, damaged. or 

No fsulty connectlon(s): 
GOTO& 

Flulty connec:tlon(s): 
RepaIr laully 
""""""",,. ) 

O«;;~:'::~'~::;~~:::~' S66 orc OOO,~. 16 MANIFOLD Clu .. of high MAT ri InIonnatlon. located: 
Repair problem and 

that can causa hIgtllntake aIr temperaturas: retesl. 

ambient air temperature. 
or aamaged charge IIr cooler. 

,*1. 
fan. 
Intake air piping. 

04-160-147 

No caUN of hIgh MAT 
IoCIItad: 
Verify \hat ~AT sensor 
Input and ground circuits 

are OK. " MAT aensor 
circuits are OK, repI&c:e 
MAT sensor and retesl. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code DIagnostics and Tests 

000110.00 - Engine Coolant Temperature Extremely High 

ECT ECT Sensor 
Connector 

d(27;~~:r----;J{$) 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Engine Coolant Temperature (ECT) Sensor 

• The ECT sensor is a thermistor (temperature 
sensitive resistOl') mounted on the thermostat 
housing or in the rear of the cylinder head. It 
to measure the coolant temperature. The 
variable resistance causes the input 
ECU to vary. Higher coolant 
lower ECT input voltages to the 
(ECU); lower temperatures result 
For further ECT sensor i 
MEASURING 

r above 
ECT 

rot'lCtic,n Is enabled. See ENGINE 
In Section 03, Group 140 of this 

With Shutdown FeatlXe: The derate feature will go 
into effect when the code is set, and the engine 
will shut down after 30 seconds. 

- With Derate Feature: On OEM applications, the 
engine derales 60% per minute until the engine Is 
running at 40% of full power. For non-OEM 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

CTM331 (05APR06) 04-160-148 4.5 L & 6.8 L Level 12 Electronic Fuel System .,. 
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Trouble Code Diagnostics and Tests 

000110.00 - Engine Coolant Temperature Extremely High 

The ECU senses ECT above specification. 

o COnnection CMc:k IMPORTANT: Do not force Probe'~I",t~::~~'"~,~~; will result. No f.ulty connecUon(s): 

• ECT senIOr and 
Circuit Teat 

CTM331 (05APA06) 

U •• JT07328 COnnector Adaptlf 
This will ensure that lennlnsl damage 

NOTE: For wiring and th80ty "';::::,~ 
COOLANT TEMPERA TURE E 

Pofform a preliminary '"~"""!" ~ 
Temp8fature (EeT) 
damaged, or JXlOI1y 

01 operation Infonnlldot!. see Dre 0001 10.00 ENGINE 
EXTREMEL Y HIGH suppottIng Wormation 

where OTe 000110.00 OCCUI1l, use 'temperature gauge and 
cooIalll temperature Is aOO1l1 Ihe most severe Eel specification. 

''; :~~ the mo5t S8""" EeT specHlcstlon Is , II1'C (244"F). For thB most 
~ specificadon on other applications. see APPLICATION SPECIFICATIONS 

06. Group 210 oIlhJs 1fI4/IU81. 

GO TO f) 

Faulty connectlon(I): 
RepaIr lalAIy 
oonnectlon(s) 

ECT 118°C (244°F) or 
above: 
Engine overheating 
problem. See UlJ6.8l.
Cl - ENGINE COOlANT 
TEMPERATURE ABOVE 
NORMAL In Section 04, 
Group ISO of • • 5 L & 6.8 
L Diesel Engines Base 
Engine Manual (elM 
1(4). 

fer IIgnlfJellnUy .... 
lhIIn 1,8"C (244"f): 
Verily Ittat ECl Input and 
ground circuitl ani OK 
If both circuitl er. OK. 
replace ECl sensor and 
lalast 

4.5 L & 6.B L Level 12 Electronic Fuel System •. -
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Trouble Code Diagnostics and Tests 

000110.03 - Engine Coolant Temperature Input Voltage High 

ECT 
Senso~ 

ECT Sensor 
Connector 

'--CC_Z_·!}------1<® 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, see APPLICA nON 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Engine Coolant Temperature (EeT) Sensor 

• The ECT sensor is a thennistor (temperature 
sensitive resistor) mounted on the thermostat 
housing or in the rear of the cylinder head. It is 
to measure the coolant temperature. The 
variable resistance causes the Input 
ECU to vary. Higher coolant t.nnpe'r.tIJl~ 
lower ECT input voltages to the Engine 
(ECU); lower temperatures result 
For further ECT sensor i 
MEASURING 

o 

ECU 

DTC 000110.03 

the sensor's high 
voltage corresponds to a 

Is lower than what is physically 

applications, the high ECT input 
is 4.9 volts. 

,,(;ap'~TPIIOicaN'S'ons, see APPUCATION 
-" in Section 06, Group 210 of 

for the high EeT input voltage 
,specification, 

000110.03 sets, the following will occur: 

• When In start mode, the ECU will default the ECT to 
·30°C (-22"F). 

• When in running mode, the ECU win default the ECT 
to 9O"C (t9'°F) , 

• ECU's high ECT engine protection feature disabled. 

CTM331 (05APR06) 04-160-150 4.5 L & 6.8 L level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000110.03 - Engine Coolant Temperature Input Voltage High 

The ECT input voltage goes above the sensor's hIgh 
voltage specification. 

o Connectlon Cheek IMPORTANT: Do not force probel Into connector 
Use JT07328 Connector Adapt8f Tel' Kit to 

will result. No faully COnnectlOn(I); 
GO TO f) 

CD Intennlttent Flult Tell 

Thll will ensure thlt 'ermlnll dlmagll doe! 

NOTE: For wiring and /tIooIy ~;~.~~:;'! 
COOLANT TEMPERATURE 110 

Pefform a preliminary inspection 

Temperature (fCT) ""'''"''~ 
damaged. or poorly 

oc~:!,:~CCoo"'" \ I Look lor dirty. 

01 operation Itl/'ot'tnstion. see DTC 0001 10.03 ENGINE 
INPUT VOLTAGE HIGH $UfJpOIting information 

or SERVICE ADVISOR. 

the ECU communication software 

Read the Engine Coolant Temperarure Input Voltage parameter using SERVICE 
ADViSOR .... 

NOTE: On OEM IppJicBtiooS, /tie high ECT Input KlItBge specification is 4.9V. For 
hi¢r Input voIIlIge specifications on other lIpp/ications, S88 APPLICA nON 
SPECIF/CA,TIONS in S6ction 06. Group 210 oIlhis manual. 

SERVICE ADVISOR is a Ir'ademBrlc 01 Deere , 

Faulty connectlon(a); 
RepaIr laulty 
connectlon(l) 

At or above 4.9 V: 
GOTO O 

Below 4.9 V; 
Problem is lnIermiltool. II 
no other codes are 
". ......... 
INTERMITTENT FAULT 
DIAGNOSTICS, earlier in 
Ihll Group. 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• Engine CooI.nt 
Tllmperllure (ECT) 
sensor .nd 
Connector Te" 

• Engine Coolant 
Temperature (ECT) 
Open Ground Tesl 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and theoty 01 operation hfomvtion, see DTC 0001 10.03 ENGINE 
COOLANT TEMPERATURE INPUT vex. TAGE HIGH suppotting ;,tormatJon 

1. ignition OFF 

2. DIsconnect ECT sensor coonector 

3. Install a jumper wire between both IInnlnal. In !he ECT sensor I'Iameu connector 

• . Iglition ON, engine OFF 

5. ReaclIhe Engine Coolant T 8!TIp8f11WAl IrlXJt Volege parameter using 1he OST or 
SERVICE AOVlSOR 

NOTE: On OEM sppIJcatlons, tho low ECT input voltage spedfication Is 0. 1 ~''" ~ .. 
and below. For ECT Input W1Iage BPfJdfk:a1lons on othBr applications, IN 
APPLICATION SPECIFICATIONS In Sectloo 06, Group 210 01 this 

NOTE: For wiring and theoty 01 opentaillon~,~~~~ 
COOLANT TEMPERATURE INPUT VI 

1. ignition OFF 

2. Remove lumper wire .,.., ... " bo'~ 

3. 1011811 jUnper wire between 
good challis ground 

•. Ignition UN" "",.,. 

;""'0< b_ lennlnal and a 

Voltage parameter using the OST or 

Above 0.' Y: 
GOTOe 

AI or below 0.' V: 
Faulty ECT sensor 

""''''''" OR 

F,"~:' '{~ 

Abo .... 0.1 V: 
Open in EeT InpuI 
sensor circuli 
OR 
Faulty ECU connection 
OR 
Faulty ECU 

0.' V or below: 
Open in ECT aensor 
ground circuli 
OR 
Faulty ECU comecUon 
OR 
Faulty ECU 

04·160·152 4.5 L & 6.B L Level 12 Bectronic Fuel System 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000110.04 - Engine Coolant Temperature Input Voltage Low 

ECT ECT Sensor 
Connector Senso< 

L-C/_Z_·0------1{® 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, 599 APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Engine Coolant Temperature (ECT) Sensor 

• The ECT sensor is a thermistor (temperature 
sensitive resistor) mounted on the thermostat 
housing. it is used to measure the coolant 
temperature. The ECrs variable resistance 
the input voltage to the ECU to vary. 
temperatures result in lower ECT i 
the ECU; lower temperatures 
voltages. For further ECT sensor 
MEASURING TEI~PE,RATUI~E 
140 earlier in this manual. 

OTC 000110.04 will set I 

81 03 

ECU 

o 

coolant. 
applications, the low ECT input 

is 0.1 volts. 
oatil,"S. see APPLICATION 

Section 06, Group 210 of 
I for the high ECT input voltage 

~1 1 0.04 sets, the following will occur: 

in start mode, the ECU will default the ECT to 
·30°C (·22"F). 

• When in running mode, the ECU will default the ECT 
to OOOC (194°F). 

• ECU's high ECT engine protection feature disabled. 

CTM331 (05APR06) 04-160-154 4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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Trouble Code Diagnostics and Tests 

000110.04 - Engine Coolant Temperature Input Voltage Low 

The ECT input voltage goes below the sensor's low 
voitagB specification. 

000110,04 Engine Coolant Temperature Input Voltage Low Diagnostic Prooeclu 

o Connection Check 

• Intermittent Fault Teat 

IMPORTANT: Do not fort:e probe. into ,.r,_".r "; 
Use JT07328 COnnector Adapt ... Test 
lbls win ..,aure that terminal damage 

Periorm a . ..,. 

"';i~I~::;;r~~ Informlllion, SH OTC 000110.04 ENGINE 
If VOLTAGE LOW suppotting IoIomIstion 

the ECU communication software 

5. Read the Engine Coolant Temperature Input Voltage parameler using SERVICE 
ADVISOR"'. 

NOTE: F(}( OEM engine appIicBtions, tIMJ low EeT q,ut IIOItsge specification Is 
O.IV. F(}( th6/ow voltage specification on ot/l6( applications, sse ApPt.,ICATION 
SPECIFICATIONS In Section 06, Group 210 oIlhis manU/lI. 

SERVICE ADVISOR Is. tr'tKJemllrt 01 Deere & 

No faulty connec:lion(s): 
GO TO f) 

Faulty connectlon(a): 
Repair faulty 
""""""",) 

0.1 V or below: 
GOTO e 

AboHO.1 V: 
Problem Is intermHlenl. 1/ 
no other codes are 
prasent, see 
INTERMmENT FAULT 
DIAGNOSTICS, earier In 
this Group. 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• Engine CooIlnl 
Temperatura (ECT) 
senior Te.t 

CTM331 (OSAPR06) 

TroubJe Code Diagnostics and Tests 

NOTE: For wiring tJIId fheoIy of operatian i11omvtim, 68fJ DTC 000110.04 ENGINE 
COOLA.NT TEMPERIt TURE INPUT VOLTAGE LOW supportiIt(J InIomvtlon 

1. ignition OFF 

2. Disoonnect ECT sensor connoclor 

3. Ignillon ON 

• • Read the Engine CooIanI Temperature Input Vetlage parameter lISing the OST or 
SERVICE ADVISOR. 

NOTE: FOf OEM engN appIicatJons, 1M high ECT input voItag8 specif/cBtion is 
.f.9V. For /fie hi(Jh voItlIge specIIfcatJon on oth8r IPPfcations, 68fJ APPlICATION 
SPECIFICATIONS in Section 06, Group 210 01 this manual. 

BelowUI V: 
Shor'I 10 ground In ECT 
sensor inpul cln::uII 
OR 
Faulty ECU 

4.i Vor greater: 

F,"~~ 

04-160-156 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000110.15 - Engine Cooiant Temperature High Least Severe 

ECl ECT Sensor 
Connector 

Senso< 

r--iL-/_Z_
o!}----1{® 

NOTE: Wiring schematic shows OEM 8I1gine 
appUcations only. For wiring on other 
applications, see APPLICA nON 
SPECIFICA nONS in Section 06, Group 210 of 
this manual. 

Engine Coolant Temperature (Eel) Sensor 

• The ECT sensor is a thennistor (temperature 
sensitive resistor) mounted on the thennostat 
housing or at the rear of the cylinder head. It is 
to measure the coolant temperature. The 
variable resistance causes the Input 
ECU to vary. Higher coolant tentperat,,,, 
lower ECT input voltages to the 
temperatures result in higher 
ECT sensor information, see 
TEMPERATURE in Section 
this manual. 

81 

ECUHARNESS 

• The ECU ap plications above 

the following will occur: 

,te,ctio,nis enabled. See ENGINE 
in Section 03, Group 140 of this 

i Shutdown Feature: No shutdown avaYable 
this code. 

- With Derate Feature: On OEM applications, the 
engine derates 2% per minute lIltil the engine is 
running at 95% of full power. For non-OEM 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

CTM331 (05APR06) 04-160-158 4.5 L & 6.8 L Level 12 Electronic Fuel System .,-
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Trouble Code DIagnostics and Tests 

000110.15 - Engine Coolant Temperature High Least Severe 

The ECU senses ECT above specification. 

000110.15 Engine Coolant Temperature High Least Severe Diagnostic 

o CoMlctlon Check IMPORTANT: Do nol forel pro~llnto'..':O""'<I?' 
U .. JT07328 Conn.ctot AdapCIII' Tilt 

!''' .. '.'11111 .... ult. No flulty connecUon(.): 
GO TO f.) 

e Englna COolant 
Tamparalure 
SenSOf .nd 
TI.t 

CTM331 (OSAPR06) 

TNI will ..,.ure that tlfmlnal .. , .. ,. " ojj 

NOTE: 

Perlorm a preliminary 
Temperature (ECT) 
dirty. damaged. or 

. the Engine Coolant 
~;;;,;.;,;,~ between them. Look !oJ 

• SfHf OTC 000110.15 ENGINE 

~:~~::~::::.c, 000110.15 occu .... using. temperature ~uge. verity 
o Ie above !he least II8II8f8 ECT specllicalion. 

NOTE: On OEM appIictJtions, th8 /6ast _'9 ECT specification;, ,we (226"F). For 

~:~~;'~'~.''';~'''~'~CT specfflcalion on Ofher tlppIit2fions. SIN APPUCA. T/ON i In Secf/o(l06. Group 2'0 of Ihls manual. 

Flulty connectlon(I): 
Repair faulty 
connactlon(s) 

ECT abovi lUBec 
(226"F): 

Engine overheating 
problem. See " .5tJB.8l • 
Cl - ENGINE COOLANT 
TEMPERATURE ABOVE 
NORMAL In Section 04. 
Group , 50 01 " .5 l & 8.8 
l Diesel Enginel Base 
Engine Manual (CTM 
1(4). 

Eer .Ignlflcanlty .... 
than 108"C (22S"F): 
Verity that ECT sensor 
~ and ground cirruill 
afe OK. 
II ECT l80S0f citcuits are 
OK. replace ECT sensor 
and retell 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
. ,~ 

PN-333 
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Trouble Code Diagnostics and Tests 

000110.16 - Engine Coolant Temperature Moderately High 

ECT Sensor 
Connector 

ECT 

senso/=, 

L-d_::z_·_!}-----'<® 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Engine Coolant Temperature (ECl) Sensor 

• The ECT sensor is a thermistor (temperature 
sensitive resistor) mounted on the thermostat 
hoosing or at the rear 01 the cylinder head. It is 
to measure the coolant temperature. The 
variable resistance causes the Input 
ECU to vary. Higher cooIant'""!,!:,a",,, 
lower ECT input voltages to the 
temperatures result in higher 
ECT sensor Information, see 
TEMPERATURE In Saction 
this manual. 

B1 03 

o 
ECUHARNESS 

• The ECU senses 
"3"'C (235'F). 

on oth~r ~:~~~~ 

appllicalions abova 
ECT specification 

~~.~~:?,~ 

the following will occur: 

>taction is enabled. See ENGINE 
in Section 03, Group 140 of this 

Shutdown Feature: No shutdown available 
this code. 

- With Derate Feature: On OEM applications, the 
engine derates 40% per minute until the engine is 
running at 60% of full power. For non"()EM 
applications, see APPLICATION 
SPECIFICATIONS In Section 06, Group 210 of 
this manual. 

CTM33' (05APR06) 04-160-160 4.5 l & 6.B l Level 12 Electronic Fuel System .,. 



Trouble Code Diagnostics and Tests 

000110.16 - Engine Coolant Temperature Moderately High 

The ECU senses ECT above specification. 

000110.16 Engine Coolant Temperature Moderately High Diagnostic Prclcedu~ 

o Connec:tlon Check IMPORTANT: Do not lora pro.1 Inlo, .. ~,"",~.,~ 
UI. JT07328 Conmlctor Adapllr Tell t 

~ ... 'wi' I1IIUIL No flulty connec:tlon(l): 
GO TOf) 

• Englna CooI.n! 
Temperstu l1l 
sensor and I 
Tnt 

CTM331 (05APR06) 

Thll will "'IU,.. thlt Ie"",nl' ,,,"', ... ioJI 

NOTE: 

Perlorm a preUmmry 
Temperature (ECT) 
dirty, damaged, or 

...,,~;..,the; ;~Engine Coolant 
,. between them. Look tor 

"!:'::~::t~~~.C, 000 11 0.16 0CCIJt$, uslng a ten..-ature gauge, verily 
c:c II above 113-C (235°F). 

NOTE: On OEM a~tions, the modemtely hIfJh ECT specif/clJtiofI Is ":J'C (235'F). 
moci6rately high eCT ~tlon on othar applications, see APPlICATION 

in Section 06, Group 210 of this 1M/l1Jll1. 

F.utty Connec:tlOn(I): 
Repair 'aulty 
connection(s) 

ECT .bovi 113· C 
(235°F): 

Engine overheallng 
problem. Sea • • 5lJB.8l • 
Cl • ENGINE COOLANT 
TEMPERATURE ABOVE 
NORMAL In Section 04, 
Group ISO of •. 5 L & 6.8 
l Oieaal Eogil'le5 Base 
Engine Manual (CTM 
1(4). 

ECT algnlllclntly ifill 
thin 113"C (235°F): 
Verify lhat ECT sensor 
Input Ind ground clrcult, 
Ir8 OK. 
If Eel aen50r circuits are 
OK, replace ECT senaor 
and retest 

4.5 L & 6.8 L Level 12 Electronic Fuel System 

PN..:l35 

-



Trouble Code Diagnostics and Tests 

000111.00 - Loss of Coolant Temperature Extremely High 

Loss of Coolant Loss of Coolant 
Temperature Temperature Sensor 

Sensor Connector 

-I 

Loss ot Coolant Temperature Sensor 

• The loss of coolant temperature sensor is a 
thermistor (temperature sensitive resistor) mounted 
in the rear of the cylinder head. It Is used to 
measure the coolant temperature to detect whether 
there is a loss of coolant. The sensor's variable 
resistance causes the Input voltage to the ECU to 
vary. Higher coolant temperatures result in lower 
loss of coolant temperabJre input voltages to the 
ECU; lower temperatures result in higher volta 
For further loss of coolant temperabJre se 
information, see MEASURING TEMPE 
Section 03, Group 140 ealtier in this 

Cl D3 

o 
ECUHARNESS 

temperature above 

CTM331 (OSAPR06) 04-160-162 4.5 L & 6.8 L Level 12 Electronic Fuel System .,a 
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Trouble Code Diagnostics and Tests 

000111.00 - Loss of Coolant Temperature Extremely High 

The ECU senses a coolant temperature above 
specificatJon. 

o Connection Check IMPORTANT: Do not force probes Into connector 
U .. JT07328 Connector Adsptl r Tlst Kit 
This will Insur. thai tlnnlnsl '~M!" ' ..... 
NOTE: For .. and 

No fsully eonnecllon{s): 
GOlC f) 

Fsulty connectkln(a): -'connection(s) 

CTM331 (OSAPR06) 04-160-163 4.5 L & 6.8 L Level 12 Electronic Fuel System .'-PN.337 



• Lou of Coolent 
Tem~,.ture senIOr 
snd ctrcult Te.t 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and Iheoty 01 operation Information, SM OTe 000111.00 LOSS OF 
COOLANT TEMPERATURE EXTREMEL Y HIGH supporting Infotmalion 

Under the conditions wh9fe oTC 000111 ,00 occurs, using a temperature gauge, verify 
thai 1085 of coolant temperature Is above 124"C (255°F). 

Slgnlfk:sntly IMs thsn 
124°C (255°F): 
Verify !hat loss 01 coolant 
temperature sensor Input 
and ground circuits are 
OK. 
If loss 01 coolant 

ABOVE 
NORMAL In Section 04, 
Group 150 of 4.5 L & 6.6 
L Diesel Engines Base 
Engine Manual (CTM 
104). 

04·160·164 4.5 L & S.8 L Level 12 Electronic Fuel System .,-



Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000111.03 - Loss of Coolant Temperature Input Voltage High 

Loss of Coolant Loss of Coolant 
Temperature Temperature Sensor 

Sensor Connector 

Loss of Coolant Temperature Sensor 

• The loss of coolant temperature sensor is a 
thermistor (temperature sensitive resistor) mounted 
In the rear of the cylinder head. It Is used to 
measure the coolant temperature to detect whether 
there is a loss of coolant. The sensors variable 
resistance causes the input voltage to the ECU to 
vary. Higher coolant temperatures result in lower 
loss of coolant temperature input voltages to the 
ECU; lower temperatures result in higher votta 
For further loss of coolant temperature sen 
Information. see MEASURING TEMPE 
Section 03, Group 140 earlier in this m 

o 
ECU 

OTC 000111.03 

CTM331 (05APR06) 04-160-166 4.5 L & 6.S L Level 12 Electronic Fuel System 



Trouble Code Diagnostics and Tests 

000111.03 - Loss of Coolant Temperature Input Voltage High 

The loss of coolant temperature input voltage exceeds 
4.9 volts. This voltage corresponds to a temperature 

that is lower than what is physically possible for engine 
coolant. 

000111.03 Loss of Coolant Temperature Input Voltage High Diagnostic 

o Connection Chack 

CTM331 (05APR06) 

IMPORTANT: Do not fore. probe, Into """""'" 
Un JT07328 Connector Adapter Tut 
Thll will aRIU,. thai termlnll damage 

NOTE: For ,.;n,O ~'" _...,. 01 '",,", 
COOLANT TEMPERATURE 

P ....... !he loss of coolant temperatura 
them. Look lor ditty, damaged. or 

No fauHv connectlon(I): 
GO TO f) 

Faulty connectlon(a): 
Repair laulty 
coonecIIon(s) 

o( optJf1J1ion inform_lion. SB6 OTe 0001 f 1.03 LOSS OF 000111.03 reoccur. : 
INPUT VOLTAGE HIGH ~ informstioll GO TO €) 

Start the ECU communicatiOn sohware 

4. Read oTCs uslng the OST orSERVICE ADVISOR"'. 

5. Make note 01 any OTCs, then clear all OTCs 

6. Ignition ON, engine running 

7. Read OTCs using the CST orSEAVICE ADVISOR"". 

000111.03 doel not 
reoceur: 
Problem is intermittent If 
no other codes are 
present, lee 
INTERMITTENT FAULT 
DIAGNOSTICS. ear1ler in 
this Group. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• los. 01 Cooten' 
Temperalu,. Santor 
and COnnec,Of' Tell 

e Loa. 01 COOlant 
Tempera,ure Open 
Ground Test 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: F()( wiring and /healy of opera/ion informs/ion. sse DTe 000111.03 LOSS OF 
COOlANT TEMPERATURE INPUT VOLTAGE HIGH supporting Infotmstiotl 

1. ignition OFF 

2. Disconnect loss 01 cooiantteJl1l9fature sensor connector 

3. InstaJ a jumper wire between both terminals in !he loss 01 coolant temperature 
sensor hamess connector 

<4 . Ignition ON, engine OFF 

5. Read OTCs using the OST or SERVICE ADVISOR. 

2. Remove lumper wire between both terminals 

3. Install jumper wire between loss 01 coolant temperatur 
Input terminal and a good chassis ground 

s. 

000111,03 reoccurs: 
GOlOe 

000111.04 occurs: 
Fautty loss of coolant 
temperature sensor 
connector 
OR 

in toes of coolant 
~;';P'~'~~ Input sensor 

OR 
Faulty ECU COMeCtion 
OR 
Faulty ECU 

Below 4.0 V: 
Open In Ioaa of coolant 
temperature sensor 
ground circuit 
OR 
Faulty ECU connection 
OR 
Faulty ECU 

04-160-168 4.5 L & 6.S L Level 12 Electronic Fuel System 
.,~ 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000111.04 - Loss of Coolant Temperature Input Voltage Low 

Loss of Coolant Loss of Coolant 
Temperature Temperature Sensor 

Sensor Connector 

•• 

Loss of Coolant Temperature Sensor 

• The loss of coolant temperature sensor is a 
thermistor (temperature sensitive resistor) mounted 
in the rear of the cylinder head. It is used to 
measure the coolant temperature to detect whether 
there is a loss of coolant. The sensor's variable 
resistance causes the input voltage to the ECU to 
vary. Higher coolant temperatures result in lower 
loss of coolant temperature input VOltages to the 
ECU; lower temperatures result in higher vol 
For funher loss of coolant temperature se 
information, see MEASURING TEMPE 
Section 03, Group 140 eanier in this 

C. 03 

input voltage drops 
voi.ag. corresponds to a 

what is physically 

sets, the following will occur: 

high loss of coolant temperature engine 
protection feature disabled. 

CTM331 (05APR06) 04-160-170 4.5 L & 6.8 L Level 12 Eectronic Fuel System 
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Trouble Code Diagnostics and Tests 

000111.04 - Loss of Coolant Temperature Input Voltage Low 

The loss of coolant temperature input voltage drops 
below O. 1 vans. This voltage corresponds to a 

temperature that is higher than what Is physically 

possible for engine coolant. ~ 

o Connection Check 

f> Intermlltent Flun Test 

IMPORTANT: Do flOt forca probe.lnto'.oon",.~~ 
U .. JT073Z8 Connector Adapter T •• t 
ThI. will an.ul'll that termlnll".M,,. , ... ~ 

NOTE: F« ' and 

Perfonn a preliminary , the k)ss of cooIanllemperature 
Look tor dirty. damaged, or 

No faulty connlctlon(.): 
GO TO f) 

Faulty connecllon(.): 
Repair laulty 
connection(s) 

~~/~,0r:~~i~~~:~.'. $68 DTCOOOlll,04 LOSS OF 000111.04 reoccurs: If VOLTAGE LOW suppoIIirIg information GO TO f) 

' O'iT ,. S<AVICE ADVISOR. 

the ECU communication softwafe 

. Aead OTCs using lhe OST orSERVICE AOVISOR'~ . 

5. Make nole 01 any OTCs. then Cleaf all OTCs 

6. Ignition ON. engine OFF 

7. Read OTC. using lhe CST orSERVICE ADVISOR"". 

000111.04 doe. flOt 
reoccur: 
Problem is .,Iennittent. " 
no OChIr codes are 
present, INTERMITTENT 
FAULT DIAGNOSTICS, 
ear1ief ., this Group. 

SERVICE ADVISOR Is a trademark at DfHIre & 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 



Trouble Code Diagnostics and Tests 

• Lo .. 01 Coollnt NOTE: For wiring snd lheoiy 01 operslion Informsllon. OTC 00011 1.04 LOSS OF 
Temperature Sensor COOLANT TEMPERATURE INPUT VOLTAGE LOW suppolfing iflformslion 
Test 

1. IgnHion OFF 

2. Oisconnect loss of coolant temperature sensor connector 

3. Ignition ON 

4. Read OTCs using \tie DST Of SERVICE ADVISOR. 

000111.04 NOCCUra: 
Short to ground In loss of 
coolant temperature 
sensor Input circuit 
OR 
Faulty ECU 

000111.03 oc 
Faulty lou of 
temperature se 

___ 111 

CTM331 (05APA06) 04-160-172 4.5 L & 6.8 L level 12 Electronic Fuel System .'-



CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

04-160-173 4.5 L & 6.B L Level 12 Electronic Fuel System .
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Trouble Code Diagnostics and Tests 

000158.17 - ECU Power Down Error 

Battery 

30A VBAT 

Kl 

Ignition 
Switch 

vsw 

A2 

,u12C2D2E2 0 nQ2taJlK2 

"1 11 C1 D1 1!1 

ECUHARNESS 

NOTE: Wiring schsmatic shows OEM engine 
applications only. For wiring on other 
applications, S96 APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

DTC 000158.17 will set if: 

CTM331 (OSAPR06) 

voltage input 

"'oIlOlNin,g will occur: 

be drained because ECU will 

4.5 L & S.8 L Levei 12 Electronic Fuel System .,
PN_348 



Trouble Gode Diagnostics and Tests 

000158.17 - ECU Power Down Error 

EGU detects voltage is on the switched voltage Input 
wire to the EGU. 

000158.17 ECU Power Down Error Diagnostic Procedure 

o Connecllon Check 

Q Inlennllleni Faull Tesl 

IMPORTANT: Do nOI force protleslnto conl\KtOf 
Use JT01328 Connectot Adlpler Tell 

Ttlil will ensure thlt ttH'minll '''MI'' ''''''j~ 

~~~:;:::!:~""". see DTC 000158. 17 ECU 
1,1; Wonnatlon. 

or SERVICE ADVISOR. 

the ECU communication software 

Read OTC, using the OST orSERVICE ADViSOR .... 

5. Make note 01 any OTCs, then clear all OTCs 

6. Cycle ignillon OFF for 10 68COIlCSl. then back ON 

1. Read OTCs using the OST orSERVICE ADVISOR'''. 

SERVICE ADVISOR is a ,raosmsrt 01 Deere,& 

No flufty connacUon{I): 
GOTO O 

Flulty connecUon{I): 
Repair faulty 
oonnection(s) 

000158.11rwoccurl: 
GOTO O 

000158.1100.1 nol 
reoccur. 
Problem is intermittent. If 
no eUler coda. are 
present, see 
INTERMITTENT fAULT 
DIAGNOSTICS earlier in 
flls Group. 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System •. -



CTM331 (05APR06) 
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Trouble Code Diagnostics and Tests 

NOTE; For wiring lind theoty 01 operlJtion t1fonnBtion, !We DTC 000158.17 ECU 
POWER DOWN ERROR ~ irirxrrYtIon. 

1. ignition OFF 

2. Disooonect the ECU connector 

3. Ig\ItJon ON, engine OFF 

... USing II multimeter, measure YOItage betwnn lemJlnaI A2 !he ECU wiring harness 
COMedO' and a good c:t\auis ground. 

.... au~ment .bon 3.0 
V, 
Faulty ignition swilch 

"''''' OR 
ECU key-on power supply ....... ,,-
OR~ Fauly ignition 

..... ow 3.0 
V, 

ECU con 

04-160-176 4.5 L & 6.B L Level 12 Electronic Fuel System .,-
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Trouble Cod8 Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000160.02 - Wheel Speed Input Noise 

To Wheel 
Speed Sensor 

64 

NOTE: Wiring schematic shows limited information. 
For further wiring information, see 
APPLICATION SPECIFICA nONS in Section 
06, Group 210 of this manual. 

Wheel Speed Sensor 

• The wheel speed sensor is an inductive type 
that Is mounted on the rear axle. As teeth 
axle rotate past the sensor, AC signals 

CTM331 (05APR06) 04-160-178 

The frequency of these signals are 
the_speed. 

set H: 

noise on the wheel speed input. 

f OO"6(1.02 sets, the following will occur: 

4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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Troub'e Code Diagnostics and Tests 

000160.02 - Wheel Speed Input Noise 

The ECU detects noise on the wheel speed input. 

000160.02 Wheel Speed Input Noise Diagnostic Procedure 

o Connecllon Check 

f) InternVUent Fault r.,t 

IMPORTANT: 00 not loree protMIelnlo connector 
U .. JT07328 Connector Adlpter Te.' Kit 10 
This will en.u,. thatlerml,..1 dllT\8~ 

NOTE: For wfting 8nd tilIJory 01 
SPEED INPUT NOISE supponing 

PGrform a preUminalY i"""",,,,,, 
lor dirty. damaged. or 

.";:;;:00-: ration informstiOtl, see OTC 000160.02 WHEEL 
r ~ Information . 

• O'iT '" SEAVICE AOVISOR. 

~''''" ON. engine OfF 

. Start eeu communication so/twal. 

5. Read OTC. using the DST Of SERVICE ADVISOR'~. 

6. Make note of an OTCs, !hen dear all OTCs 

7. Ignition ON, engine rur'Ir'IinV 

8. Read OTCs 

No 'sunV connectlon(.): 
GO TOf) 

Faulty conneellon(I): 
Repair faUlty 
oonnection(s). 

000160.02 reoccurs: 
GO 10 0 

000160.02 dolt. not 
r.occur: Problem Is 
intermittent. 'f no other 
codas are presenl, see 
INTERMITTENT FAULT 
DIAGNOSTICS, .artier In 
IhiI Group . 

CTM331 (OSAPR06) 4.5 l & 6.8 L Level 12 Electronic Fuel System 
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• open Wheel Speed 
Input Check 

e Short In Wheel Speed 
Input cneck 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and 'heOf)' of opefB/ion information, sse DTC 000160.02 v.tHEEL 
SPEED INPUT NOISE suppoIfinglnfomaatiOll. 

1. ignition OFF 

2. DisconneCl EeU connector and BeU connector 

3. Using a mullimeter, measure resillance between: 

• Terminat 02 in the EeU connector and corresponding terminal on the BCU 
conneCIOf. 

NOTE: For wiring and theory of oper8tkJn Information, see DTC 000160.02 
SPEED INPUT NOISE supporrinQ information. 

1. ignition OFF 

3. Using a mublmeter measure resistance between te 
on the engine harness and the Ioilowlng: 

• A good chassis ground. 
• All other terminals In both EeU '""'""Will. 

Cit Noise Oelectton T •• t NOTE: F:;;':'i.:';;;:"Z: 
SPEED', 

see DTC 000160.02 WHEEL 

t ." .. ",,,,,,,,,,,, .. electrical "noise" from 
may be caused by loose electrical ground 

the machine. ThIngs to check: 

~f.:'i~::~:~' "~ttery ground connection Intermlnent and "noisy" conneCIlons 
open and short clroult$; particularly the cam 

~,", ~"' .. of 000160.02: 

• E1eC1romagnetic nterference (EMI) lrom an Incorrectly Installed 2-way radio 
Interlerence lrom some radar source 

• Possible burrs on the wheel speed liming gear notches, should be dean, square .... ' 

Muaurement 5 ohms or 
I ••• : 
GOTOe 

Measurement greater 
tlUln 5 ohms: 
Open In wheel speed 

'"~'~ 

2000ohml: 

Any melSurement lell 
than 2000 ohms: 
Faulty....twat speed Input .... 

CTM331 (05APR06) 04-160-180 4.5 L & 6.S L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000171.03 - Ambient Air Temperature Input Voltage Out Of Range High (750J Crawlers 
only) 

\ 
rL--7_z_1 -----l~ 

Ambient Air Temperature (AAT) Sensor 

• The AAT sensor (C) is a thermistOf' (temperature 
sensitive resistor) mounted in the intake air duct. 
The AAT sensor's variable resistance causes the 
input voltage to the ECU (A) to vary. Higher 
temperatures result in lower AAT input voltages to 
the ECU; lower temperatures result in higher 
voltages. The AAT sensor is used the 
control the air heater in applications 
optional feature. 

age exceeds the maximum 
ollage corresponds to a temperature 

what is physically possible for 

000171.03 sets, the following will occur: 

No engine protection measures, nor other reactions, 
accompany this OTC. 

CTM331 (05APR06) 04·160·181 4.5 L & 6.8 L Level 12 Electronic Fuel System -PN0355 
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Trouble Code Diagnostics and Tests 

000171.03 - Ambient Air Temperature Input 
Voltage Out 01 Range High (750J Crawlers 
only) 

The Ambient Air Temperature (AAT) Input vo/tag8 goes 
above the sensor's high voltage spscJflcstion. 

000171.03 AAT Input Voltage Out Of Range High Diagnostic Procedure (7SOJ 

o ConnllCtlon Check 

• Intermittent Faull Tall 

IMPORTANT: Do nol forca probe.'""",.,"., 
U .. JT07328 Connectcw Adlpter Te.t lOt to 
This will enlure thet termiNI d,lIIIIg8 

Per10nn I preliminary •• ""''!!!' 
any connectOIll In between 
Iemllnala • 

the AAT sensor oonnoctor, and 
, damaged, 01' poOIty positioned 

/h6oty 01 opera/ion, and S6fIS(Jf' Ioc.iliotJ Infonmltion, SBfJ DTe 
AIR TEMPERATURE INPUT VOL rAGE HIGH supporting 

""ST~ '~A\'ICE ADVISOR. 

. Stall the ECU communication software 

4. Make note of any OTCa, then clear all OlCs. 

5. Ignition ON, engine cranking 01' running 

6. Read the MT Input VoI\ag8 parameter using the OST orSERVICE ADVISOR .... 

No faulty connectlon(I): 
GO TD E) 

Faulty COOMctJon(I): 
_fa"", 
connBdlon(s) 

000171.03 reoccurs: 
GOTO€) 

000171.03 doea nol 
NOeCur. 
PIObIem Is intermittent. II 
no other c:odea are 
present. see 
INTERMmENT FAULT 
DIAGNOSTlCS, earlier In 
this Group. 

CTM331 (OSAPA06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 



Q MT Voltage Supply 
Wiring Te,t 

e MT Voltage Return 
Wiring Test 

«& EeU Te.t 

CTMJ31 (05APR06) 

Trouble Code Diagnostics and Tests 

IMPORTANT: Do not toru probe, Into connector hlrminals or ISlma;e will result 
UN JT07328 Connector Adept ... Test Ktt to make ", ... urements In connector.. 
This will ensu19 that Iermlnal da"'age doe. not occur. 

NOTE: For wiling, ftI6OI)' of O(»rarJon, and S(JllSOI' Ioc6rion information. SIS OTC 
000171.03 AMBIENT AIR TEMPERATURE INPUT VOlTAGE HIGH svppomng 
information. 

1, Ignition OFF 

2. OIsconnec1 AAT sensor connector 

3. Using a mul1m8lflf, check for continuity between EeU, pin Ct , and pin A 0/ aensor 
connector. 

IMPORTANT: Do not force probe. Into conneclor hlrminll. or 
U.e JT07328 Connector Adapter Te,t Kit to make "'e .. urements 
This wUl en&Ure that terminal damage does not occ:ur. 

NOTE: For wiring, thBoIy 01 opera/ion, and sensor Iocslk>n inlrNmalion, 
000171.03 AMBIENT AIR TEMPERA TURE INPUT VOL TAG IGH 
Informa/ion. 

1. ignition OFF 

2. Disconnect AA T sensor connector 

3. Using a mullimeter, check '0. "''''''""1 
connectOl'. 

NOTE: 

Ittfotms/ion. 
""~~.''''''.~'''!"'''' ... DTC VOLTAGE' HIGH supporting 

"'," EC:U with known, good. compatible EeU. 

Continuity I. prellnt: 
GOTDe 

Continuity I. not 
present: 
Isolate to open wire 01' 

".~. """ ' '"'' '-' , 

Con'In~'ty ,. not 
present: 
Isolate to open wile 01' 

place. and leplace fautty 
Item. 

DTC 000171 .03 does not 
reoccur: 
Replace Sensor and use 
DST or Service ADVISOR 
10 dowNoad payload. 

04-160-183 4.5 L & 6.B L Level 12 Electronic Fuel System 
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• MT Senior T .. t 

• ECU T •• t 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

IMPORTANT: Do nol tOrcti probellnto connector tannlnall or dllNlge will ,.IUlt. Continuity 1I present: 
U .. JT07328 Connector Adapt.r Tut tot to mlkI mII.sunKl'llntt In conMCtora. GO TO (3 
This will ensurl th.t terminal dlmlge doe. not occur. 

NOTE: For wiring, theory 01 operation, and sensor /ociJtJon Information, see orc 
000171,03 AMBIENT AJR TEMPERATURE INPUT VOL rAGE HiGH supporting 
klbmatlon. 

t. Ignition OFF 

2. DIsconnect MT sensor contI8CtOr 

3. uatng. multimeler, check lot continuity between pins A and B 01 sensor llde 01 
ten.IOJ connector . 

2 .. Clear DTC. 

3. . ignition OFF. 

CtlnUnuUy Is not 
p,. .. nt: 
AAT sensor tautty. 
Rsplaoa II8nIOf 

~ 
dounot 

ECU end use 
or SeMc:e ADVISOR 

to dowNoad payload. 

04-160-184 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000171.04 - Ambient Air Temperature Input Voltage Out Of Range Low (750J Crawlers 
Only) 

\ 
L-C/_z_1---1<® 

Ambient Air Temperature (AA T) Sensor 

• The AAT sensor (C) is a thermistor (temperature 
sensitive resistor) mounted In the intake air duct. 
The AA T sensor's variable resistance causes the 
input voltage to the ECU (C) to vary. Higher 
temperatures result in lower AA T input voltages to 
the ECU; lower temperatures result In 
voltages. The AAT sensor is used by 
control the air heater in applications 
optional feature. For additional 
temperature sensors, see -Meas 
in Section 03, Group 140 earli 

~1t.1" drops below the minimum 
voltage corresponds to a temperature 

than what is physicalty possible for 

000171.04 sets. the following will occur: 

No engine protection measures. nor other reactions, 
accompany this OTC. 

CTM331 (05APA06) 04-160-185 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000171.04 - Ambient Air Temperature Input 
Voltage Out Of Range Low (750J Crawlers 
Only) 

The Ambient Air Temperature (AA TJ input voltage drops 
below the sensor's low voltage specification. 

000171.04 Ambient Air Temperature Input Voltage Out Of Range Low DI"gn,os'! 

o ConnKtion Check 

41) Imrmlttenl Flull Test 

IMPORTANT: Do noilorci ProbIS'"", "" ... , 
U .. JTD7328 Connector Adlpm Tist Kit to 
This will Insure thll tll1l'llnsl dllNlgl 

Pertorm I p'.lIm""~ 
any oonnectOI'll in 
lefmioala. 

the AAT sensor connector, and 
, damaged, Of poorly positioned 

Iht10fy 01 optJrtI/Ion, lind sensor location Information, see OTC 
AIR TEMPERATURE INPUT VOLTAGE LOW supporting 

"')~"'~R\I~AO~SOR 

. Start the ECU communication software. 

4. Maka note of aoy DTCs, than clear ait DTCs. 

6. Read the AmbIent Air Temperatura input Voltage parameter IAing the DST 
orSERVtCE ADVISOR'" 

No Isully connacllon(l): 
GO TO f) 

Faulty connecUon(I): 
Repair fautty 
connectlon(a) 

0.1 V or below: 
GOlD 8 

Above 0.1 V: 
ProCIem Is intefmiUent. it 
no olher CXldea are ...-.... 
iNTERMITTENT FAUll 
DIAGNOSTICS, earllar In 
this Group. 

CTM33. (05APR06) 4.5 L & 6.B L Level 12 Electronic Fuel System .
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CD AAT Voltage SUpply 
WIring Tast 

e AAT Sensor Tell 

• ECU Tast 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

IMPORTANT: 00 nol fo~ probl>a In.o connec1or tarmlnlla or damlgl will mull. 
U .. JT07328 Conneclor Adap'.r T •• t Kit to make measurementa In connector.. 
Thl. will anlure that .ermlnal damlge do .. no' occur. 

NOTE: For wiring. lhecty of operation. end S6fISOf location Inlotmatlon. SHOTC 
000 t 71.04 AMBIENT AIR TEMPERATURE INPUT VOLTAGE LOW supporting 
informatiOn. 

1. Ignition OFF. 

2. Disconnect ECU harness mnneetor and AAT sensor comector. 

3. Ualng a muilimeler. check 101" ahatt between pin Cl of ECU harness ",,,,,,?,,~ 
pin A of sensor connector. 

IMPORTANT: 00 no. forca probea Into connector IIrminlta 
U .. JT07328 Connector Adaptar T.lt Kit to mike m"",rel 
Thla wlllenavre.hlt tarmlnal damage doe. not occur. 

NOTE: For wiring, theory 01 op6ratlon, and &#JII$(K location 
000171.03 AMBIENT AIR TEMPERATURE INPUT 
io"tfonmtion. 

1. ignition OFF 

of sensor connecter. check 

~~:~ ~:;;;:~ location inlorrnar1on. He OTC iii INPUT Vat. T AGE HIGH suppomng 

eKisting ECU with known. good. compadble ECU. 

8. . Ignition ON, Engine ON. 

Short found: 
Replace 'aully item 

snort found: 
GO TOO 

Short I. nol p .... ...,t: 
00 TOO 

oTC 000111.03 doea no. 
~r. 

Replace ECU and UII 
OST or Service AOVlSOA 
10 download payload. 
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Trouble Code Diagnostics and Tests 

000174.03 - Fuel Temperature Input Voltage High 

Fuel Temp 
Sensor 

Fuel Temp 
Connector 

L-d_2'_,5_------l{$) 

NOTE: Wiring schematic shows OEM engine 
applicatjons only. For wiring on other 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Fuel Temperature Sensor 

• The fuel temperature sensor is a thermistor 
(temperature sensitive resistor) located on the 
injection pump fuel outlet housing. The fuel 
temperature sensor's variable resistance 
input voltage to the ECU to vary. 
temperatures result in lower fuel 
voltages to the ECU; lower 
higher voltages. The ECU 
sensor Input to adjust the 
variations In fuel density 
temperatures. For 
information, see 
Section 03, 

voltage goes above the 
specification. This voltage 

that is lower than what 
for fuel temperature. 

applications, the high fuel 
voltage specification Is 4.9 

applications, see APPLICATION 
SPECIFICATIONS In Section 06, Group 210 of 
this manual for the high fuel temperature input 
voltage specification. 

If DTC 000174.03 sets, the following will occur: 

• The ECU will use a "limp-home" fuel temperature 
value of -200C (-4°F) during cranking, and 400C 
(104°F) during running. 

• Engine power will be slightly derated. 
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Trouble Code Diagnostics and Tests 

000174.03 - Fuel Temperature Input Voltage High 

The fuel temperature input voltage goes above the 
sensor's high voltage specification. 

000174.03 Fuel Temperature Input Voltage High Diagnostic Procedure 

o Connection Check IMPORTANT: 00 not force probes ""' .• ",",0<'''' 
U .. JT073211 Connector Adept.,. Test 
This will ensure thlt tarmlnll demege 

PaffOOTl I prelimlnery .""""' __ 
connector, and Iny 
positioned lerminala. 

Start lI"Ie ECU communication IOltwafe 

4. Ig"lilion ON, engine running 

-::::;' S86 OTC f j Infonnsfion. 

""'''.N luel tempereture sensor 
lor dirty, damaged, or poorly 

5. Read the Fultl Temperature InpuC Voltage pammeler using lI"Ie DST o,SERVICE 
ADViSOR .... 

NOTE: On OEM spp/ications, /he high rue/ temperature Input voIflJgB specification Is 
4.9 VCIIts end above. For futJI/6fTJJflrBtUfB Input IIOItage spt;K:ifiQlions on olhe, 
lpp/lca00n6, 516 APPLICATION SPECIFICATIONS in Sectiotl 06, Group 210 01 fhjs 

msnual. 

No Ilully connectlon(I): 
GO TO f) 

Flutty connecllon(s): 
Repair laully 
connectlon(a) 

4.9 V or greater: 
GO TO O 

BIlow 4.9 V: 
ProbI9m Is intermittent. " 
no other codes are 
present, see 
INTERMITTENT FAULT 
DIAGNOSTICS, eartier In 
thls Group. 

CTM331 (OSAPR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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C) FIJeI Temperature 
Sensor and 
connector Telt 

e Fuel Tempera1ure 
Open Ground Talt 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wIring, theory 01 operation, and sensor location InfonnaUon, see DTC 
000174.03 FUEL TEMPERATURE INPUT VOl. TAGE HIGH supporling /nfonnatlon. 

1. Ignition OFF 

2. DIsconnect IueI temperature sensor connector 

3. Install a lumper wire between bolh tem1ine.ls in the fuellemperature sensor harness 
connector 

4. ignition ON, engine OFF 

5. Read the Fuel Temperature Input Voltage parameter ullng the DST or SERVICE 
ADVISOR. 

NOTE: On OEM appIIcafiolls, /he obw fuel tempersture: ;-=::~::i~~: O. 1 IIOIts snd below. For Iu6I temperatura Input voItsge 
appJications, see APPLICATION SPECIFICATIONS in 
manual. 

NOTE: 

1. IgnlUon OFF 

parameter using the OST or SERVICE 

t/l81ow fuel temperatura input voIfsge speciflcstlon is 
temperafIHB Input voltage speciffctJtlons 011 other 

APPL/CA TION SPEC/FICA TIONS in S6ction 06, Group 210 of Ws 

AboyeO.1 V: 
GOTOO 

AtorbalowO.1 V: 
Faulty fuel temperature 
sensor connector 
OR ''"''.'''''' T"~ 
... =~ 

Above 0.1 V: 
Open In fuel lemperature 
input sensor clrcult 
OR 
Faulty ECU connection 
OR 
Faulty ECU 

0.1 V or below: 
Open in fuel temperature 
sensor ground circuit 
OR 
Faulty ECU connection 
OR 
FaUlty ECU 

04-160-190 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000174.04 - Fuel Temperature Input Voltage Low 

Fuel Temp 
Sensor 

Fuel Temp 
Connector 

L-ct_z:_4_-----I{$) 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, S86 APPLICA TiON 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Fuel Temperature Sensor 

ECU 

mperature voltage goes above the 
tage specification. This voltage 

to a mperature that is higher than 
possible for fuel temperature. 

ina applications, the low fuel 
ture input voltage specification is 0.1 

ther applications, sea APPLICATION 
SPECIFICATIONS In Section 06, Group 210 of 
this mat'KJal for the low fuel temperature input 
voltage specification. 

It DTC 000174.04 sets, the following will occur: 

• The ECU will use a 'imp-home- fuel temperature 
value of -20°C (_4°F) during cranking, and 400C 
(104°F) during running. 

• Engine power will be slightly derated. 
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Trouble Gode Diagnostics and Tests 

000174.04 - Fuel Temperature Input Voltage Low 

The fuel temperature input voltage goes above the 
sensor's low voltage specification. 

000174.04 Fuel Temperature Input Voltage low Diagnostic Procedure 

• Connection Check 

• Intermittent FluN Teat 

IMPORTANT: Do not fOfCI probes Into , •• ,,,,, •• 1 
Use JT07328 Connector Adlpter Test 
This wtll enSUN thai termini' dlmage 

Per10rm a ••• lIml'~" .''PO''''' 
connocIOf, and any con 
positioned terminal • • 

"~::::. .. see OTC 
51 Infonrnt/ion. 

!he fuel temperature .enSOf 
.... '" I.""",. damaged. or poorly 

'o::;~,iu':i:i'~';;'nd S8fISOf IoeBtion InformatJon, see OTC 
~I VOL TAGE LOW suppcxting Infotm.Itiott. 

DST Of SERVICE ADVISOR. 

Star1 \tie EeU communication lollware 

4. IgnHlon ON, engine OFf 

5. Read the Fuel Temperature Input Voltage parameter using \tie DST orSERVICE 
ADVISOR"" 

NOTE: For OEM engirt6 appJlcations, ths Jaw fueI/empersturs inp(Jt vol/age 
specification is D.IV. FOI thtIlow voltage specificatiQr'J on othsr appIicaNons. see 
APPLICATION SPECIFICATIONS In SBCtion 06. Group 210 of/his rt'/lJmJa/. 

Is a rrsdemarlt of DtJere & 

No flulty conrleCtion(I): 
GO TO f) 

Flulty connectlon(I): 
Repair flulty 
connectlon(s) 

0.1 V or below: 
GO TO €) 

Abave 0.1 V: 
Problem Is inlermittent. II 
no other codes ere -.... INTERMITTENT FAULT 
DIAGNOSTICS, earlier In 
this Group. 

CTM331 (05APROO) 4.5 l & 6.B L Level 12 Electronic Fuel System 
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., F_ T.mperature 
Sen.or T •• t 

CTM331 (05APR06) 

Troub'e Code Diagnostics and Tests 

NOTE: For wiMg, theory 01 operation, end sensor location ohIomNIlion, sHOTC 
000114.04 FUEL TEMPERATURE INPUT VOlTAGE LOW wppottjng WotmatJon. 

t . Ignition OFF 

2. Disoonnect fuellemperabJre sensor connecIOr 

3. ignition ON 

4. Read the Fuel Temperature Input Voltage parameter using the OST Of SERVICE 
ADVISOR. 

NOTE: F<Jr OEM engine applications, IhtJ high fufJl t&mp8fl1ture /nptJI voltage 
specifICation Is 4.9V. For !he high 'oOIt1l~ sp«;JfIcation on other applications, Sfi 

APPLICATION SPECIFICATIONS In Section 06, Group 210 01 ,tis manUliI. 

Beaow4.8 V: 
Short 10 ground k'llueI 
l&qI8r8tUl8 sensor Input 
cln:uil 
OR 
Fa~ECU 

•• V ~';'""TIu' 
=,~ 

04-160-194 4.5 L & 6.8 L Level 12 Electronic Fuel System .,a 
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Trouble Code Diagnostics and Tests 
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Trouble Code DIagnostics and Tests 

000174.16 - Fuel Temperature HI9h Moderately Severe 

Fuel Temp 
Sensor 

Fuel Temp 
Connector 

dL-_z_.;}_---1~ 

NOTE: Wiring schematic shows OEM engine 
appUcations only. For wiring on other 
applications, see APPLICA TlON 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Fuel Temperature Sensor 

• The fuel temperature sensor is a thennistor 
(temperature sensitive resistor) located on the 
injection pump fuel outlet housing. The fuel 
temperature sensor's variable resistance 
input voltage to the ECU to vary. 
temperatures result in lower fuel 
voltages to the ECU; lower 
higher voltages. The ECU 
sensor input to adjust the 
variations in fuel density 
temperatures. For 
infonnalion, see 
Section 03, 

ECU 

'~~~:'~~ on OEM 'C For fuel 
on other applications, see 

in Section 06, 

74.16 sets, the following will occur: 

protection is enabled. See ENGINE 
PR;cmo"'"nN in Section 03, Group 140 of this 
manual. 
- With Shutdown Feature: No shutdown avaHable 

for this code. 
- With Derate Feature: On OEM applications, the 

engine derates 2% per minute until the engine is 
running at 80% of full power. For non-OEM 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 
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Trouble Code Diagnostics and Tests 

000174.16 - Fuel Temperature High Moderately Severe 

The ECU senses fuel temperature above 
speciflCll tions. 

000174.16 Fuel Temperature High Moderately Severe Diagnostic P,,)cedur.~_ .... 

o DTC 000174.16 
Prellmln.ry Check 

Belora using IhiI dlagno&tIc procedurtt: 

1. En.ure lhal lhe luel level in the fuel 

2. Enaure that fuel cooler Is dean 

No problema found: 
GO TO f) 

Probl. m found: 
Repair .nd retest 

• Conf'I8CUon Check tefmln. ls or dem.ge will ,.sun. No f.ulty coMectlones): 

CTM331 (OSAPRD6) 

to make mellurements In conn.ctors. GO TO ., 

!O"""''''fom~"oo . .see OTC 000174. 16 FUEL 
SEVERE supporting infomlatioo 

01 the EeU connector, the fuel temperature sensor 
connectors In belween them. LClOK lor dirty. damaged. or poorly 

F.ulty connectlon(s): 
Repair l.lIIly 
connacIlon(l) 

04-160-197 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

• Fual supply Preuure NOTE: Frx wIrlnQ lJnd thfIoty 01 openttion information, S8fI OTC 000174.16 FUEL 
Check TEMPERATURE HIGH MODERATELY SEVERE ~itIQ informlJtion 

e Fu.1 A.tum Linn 
Antrtctlon Check 

Delermloe fuel IUpply pressure. See CHECK FUEL SUPPLY PRESSURE In Section 
04. Group 150 oIlhia manual. 

NOTE: Frx wiring ~~ "::&;:'::;;:~~,::::::.; 
TEMPERATURE HIGH 

Cttec:k retum fuel lines for restriction bo''''"1 
• Overflow valve on Injection pump 
• Fuel leak off line at Injecllon nozzles 

Fuel preuure whhln 
lpecKlclitlon: 
GOTOe 

Fuel prQture Mlow 
lpeclfk:.tlon: 
Oetennlne cause 01 low 
Iu. See 

FuaI retum linn NOT 
,...trldect: 
Faulty fuel oooIar 
OR 
Faulty Injection pump 

A.llricUon found In 
eHhlr tu.1 mum Ill'll: 
Delermlne tt. cause of -Repair and .-In 
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Trouble Code Diagnostics and Tests 

000189.00 - Engine Speed Derate 

The ECU detects a condition that requires an engine 
speed derate. 

Engine Speed Derate 

• The engine speed derate trouble code is set to 
indicate that the ECU has detected a condition or 
code such as OTC 002000.13 that requires engine 
speed to be limited. 

OTC 000189.00 will set if: 

• The ECU detects a oondition that requires an engine 
speed derate. 

If OTC 000189.00 sets, the following will occur: 

• Check for other stored or actlv 
the reason for the speed derate. 
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Trouble Code Diagnostics and Tests 

000190.00 - Engine Overspeed Extreme 

Crank Position 
Sensor 

Crank Sensor 
Connector 

The ECU detects that engine speed exceeds 3400 
rpm. 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, sse APPLICA TlON 
SPECIFICATIONS in Section 06, Group 210 
this manual. 

Crank Position Sensor 

• The crank position sensor is located 
the crankshaft, behind the pr ..... 'd-al 
is an Inductive type pickup 
on the crank i i wheel. 
square·pulse ' to the 

crank poSiti'~on~~,:::,~;~ 
speed and P' 
firing order. The 
46 

, 
.rela,tioO to the 

composed of 
teeth. The 

ECU 

• 

OTe 000190.00 seta: 

• With OTe 000190.00, there mayor not be a problem 
with the electronic control system. Using the OST 
orSER VICE AOVISORllI, monitor OTCs on the 
active code display parameter. To find OTC list, see 
USTING OF DIAGNOSTIC TROUBLE CODES 
(OTCS) ON ECU earlier in this Group. If there are 
other codes, go to the appropriate diagnostic 
procedure. 

• If there are no other stored or active OTCs, clear 
DTC 000190.00 and monitor codes to see if DTC 
000190.00 reoccurs. 
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Trouble Code Diagnostics and Tests 

000190.01 - Engine Speed Below Normal Operational Range, Most Severe Level (OEM 
Marine Only) 

The £CU detects that engine speed is below the 
specified cUlVe and time. 

Crank Position Sensor 

• The crank position sensor is located on 
the crankshaft, behind the pressed-on 
is an inductive type pickup sensor 
on the crank timing wheel. The 
square-pulse signal to the 
crank position input signal to 
speed and precise piston 
firing order. The crank 
46 evenly spaced 
missing-teeth 
used by the 
(Toe) crarlkshj 
For this 

CTM331 (05APA06) 

time incrementally for 
operates in this state, and 

If engine speed increases 

~:~~::;,,:.;~nlio speed, before no to minutes, for the 
operates in nonnal state, ECU will 

~~~~:;:~~~:;~:~;. until counted time is m back to zero, or engine speed again 
back into moderately below normal speed . 

then resumes counting time incrementally, not 
from zero, but from the time remainder at which 
ECU stopped counting decrementally. 

DTCOOO190.01 sets if: 

• The ECU detects when the engine speed drops 
below normal idle into the most severe 
below-normal-Idle range and remains in it for an 
accumulation of 120 minutes. 

If OTC 000190.01 sets, the following occurs: 

• CAN white light comes on. Engine stalls out. 

4.5 L & 6.B L Level 12 Electronic Fuel System .-
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Trouble Code Diagnostics and Tests 

000190.01 - Engine Speed Below Normal 
Operational Range, Most Severe Level 

The ECU detects that engfne speed is below the specified 
curve and time. 

000190.01 Engine Speed Below Normal Operational Range, Most Severe Level 

o FueJ Linn and 
FIttings Check 

• Fuel Check, Low 
Prnsur. SIde 

Chedl: fuel lines and littIng.s lor clamage. D8lM~ h* 11M or 
fitting found:Replace 
damaged part, bleed MI 
ayalem, and restart 
engine. 

Oaruged fueJ line or 
fitting not raund:GO 

Ck)gglng round In one 
or both fllUtra:Rapiaco 
flit81'S, deer contaminants 
from sediment bowl, 
remove contan*tated fuel 
and clean any 
contaminant MKImant 
fforn fueilank. AI fuel 
tar*. and bleed tuelline 
through lar side of final 
fuel filter, until blooding 
lUella cktar. 

No clogging found In 
elthU flltar.GO TO O. 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics a.nd, Tests 

C) Tranafet' Pump Ctwtck IMPORTANT: A bKkup wrench muat always be uNCI when Ioo .. nlng and 
tightening ntUngs of fuel lines from and to supply pump to avoid damage to 
flttlnga. 

I .AI luelltne lrom lranslor pump to Ilnalluet finer. loosen lube nut filling at fuel filler 
iok6ItitJie~r"~lIow..fueI..ta.be.lrasl¥. bIed.lrorn.IL ........................... 24 N_m (18 b-fI) 

2. Deperdng on type ollfanslor pump, electrically or manuaUy operate pump. 

IMPORTANT: A backup wrench mUlt slwaYI be uNCI when loolenlng Ind 
tightening flttlngl of fu.! linel from and to IUPply pump to avoid de",.ge to 
flttlnga. 

3.Check to see whether Of not luells steacfrly bleeding out. 

Tube NtJt.-Torque .................................................................................. 24 N-m (18 

FIHII I 
out:Close filting. T91ten 
10 specifications. 

Specification 

CTM331 (05APR06) 04-160-203 4.5 L & 6.8 L Level 12 Electronic Fuel System .-
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Trouble Code Diagnostics and Tests 

000190.16 - Engine Overspeed Moderate 

Crank Position 
Senior 

Crank Senior 
COnnector 

IlIIOO (@) 
L-___ --'~ 

The ECU detects that engine speed is higher than 
3000 rpm. 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, see APPLICA TlON 
SPECIFICATIONS In Section 06, Group 210 of 
this manual. 

Crank Position Sensor 

• The crank position sensor is located 
the crankshaft, behind the p<' ... ,od -~ 
Is an inductive type pickup 
on the crank timing wheel. 
square-pulse signal to the 
crank position input 
speed and precise 
firing order. The 
46 evenly 

• that engine speed Is higher than 

sets, the following will occur: 

shuts fuel off until engine speed is below 

DTC 000190.16 sets: 

• With DTC 000190.16, there mayor not be a problem 
with the electronic control system. Using the DST 
orSERVICE AOVISORllI, monitor DTCs on the 
active code display parameter. To find DTC list, see 
LISTING OF DIAGNOSTIC TROUBLE CODES 
(DTCS) ON ECU earlier in this Group. If there are 
other codes, go to the appropriate diagnostic 
procedure. 

• If there are no other stored or active OTCs, clear 
DTC 000190.16 and monitor codes to see if DTC 
000190.18 reoccurs. 

CTM331 (05APA06) 04-160-204 4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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Trouble Code Diagnostics and Tests 

000190.18 - Engine Speed Below Normal Operational Range, Moderately Severe Level 
(OEM Marine Only) 

Crank Position 
Sensor 

Crank Sensor 
Connector 

IlIIOO f®\ 
'-------'~ 

The ECU detects that engine speed Is moderately 
below the specified culVe and time. 

Crank Position Sensor 

• The crank position sensor Is located on the front of 
the crankshaft, behind the pressed-on crank gear. It 
is an inductive type pickup sensor thaI del:e~ls~ 
on the crank timing wheel . The sensOf 
square-pulse signal to the ECU. The 
crank position input signal to 
speed and precise piston 
firing order. The crank . 
46 evenly spaced teeth 
missing-teeth portion of 
used by the ECU to 
(TDC) crankshaft 
For this trouble, 
for 30 mintJ'es. 
and then set 

in this stale, 
i speed 

into normal operating speed, 

has incremented to 30 minutes, for 
operates in normal state, ECU 

~r,em"n.,.lllly" until counted time is 
to zero, or engine speed again 

moderately below normal speed . 
resumes counting lime incrementally, not 
but from the time remainder at which 

stopped counting decremental1y. 
000190.18 will set if: 

• The ECU detects that engine speed has been 
operating moderately below the specified curve and 
time for 30 minutes. 

If DTC 000190.18 sets, the following wiU occur: 

• The CAN white light comes on. If ECU determines 
that engine has operated continuousty, or 
cumulatively, in this condition for 30 minutes. 
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Trouble Code Diagnostics and Tests 

000523.09 - Current Gear Selection Invalid 
or Not Received (J-serles Loaders Only) 

ECU is receiving invalid selection information for current 
gear, or Is receiving no information at all. 

Gear Selection 

• The Loader controller transmits the vehide gear 
selection to the ECU over the CAN bus. The ECU uses 
this infonnation to select the correct governor curve 
mode. 

OlC 000523.09 will set If: 

• The ECU does not receive vehicle gear selection 
infonnation, or the infonnation ECU receives is invalid. 

If OTC 000523.09 Sets: 

• 

NOTE: For diagnostic tro 
the Loader Ve 

CTM331 (05APR06) 04-160-206 4.5 L & 6.B L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

000620.03 - Sensor Supply Voltage High 

Analog 
Throttle (A) 
Sensor 

Analog 
Throttle (8) 
Sensor 

011 
Pressure 
Sensor 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, sea APPLICA TlON 
SPECIFICATIONS in S8ction 06, Group 210 of 
this manual. 

Sensor Supply Voltage 

• The ECU supplies voltage to a few different sensors 
depending on the application. The ECU monitors the 
drop In voltage that the sensor causes and 
compares that drop to preprogrammed values in the 
ECU's memory to detennine the value of the 

.. 1 A2 .u .. ", 
C1 C2 cs 
D1 D2 DS 

11 D D 

E2 0 
n~ ~ 

'"'' " "". "' ~ .. .. 
.. 0 " 

parameter the sen 
the ECU monito 
supply circuit in 

OTe 000620.03 wi 

E 
e 
U 

H 
A 
R 
N 
E 
S 
S 

de eets a voltage that Is higher than 5.5 
CU 5 volt sensor supply circuit. 

CTM331 (05APR06) 04-160-208 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000620.03 - Sensor Supply Voltage High 

The ECU detects a voltage that is higher than 5.5 volts 
on the ECU 5 volt sensor supply circuit. 

000620.03 Sensor Supply Voltage High DlagnosUc Procedure 

o ConneeUon Ch.cll IMPORTANT: Do not force probealnto connec1Of 
Us. JT07328 ConnectOf Adapter T.st Kit to 
TIlla will ensure that lennlnal damage 

NOTE: Frx wirittQ and ItJ80ty " ,,,.,, •• 
SUPPLY VOL TAGE HIGH supporting 

TO ''''''''''.03 SENSOR 

No faulty connectlon!s): 
GOTOe 

Flulty connectlon(a): 
Repair laulty 
connectiOn!a' 

8 Int.rmlttent Fault Teat 01 opersllon InfrxmaUOII. see OTC 000620.03 SENSOR 000620.03 NOCCUf1l: 

3H '"""'_ """""''''''. GO TO El 

the ECU communlcatlon software 

Read OTCs using the OST orSERVICE ADVISOR' ''. 

5. Make l'IOIe cl any OTCs. !hen ele.r aN OTCs 

6. ignition ON, engine OFF 

7. Read OTCs using; the OST orSERVICE ADVISOR"". 

CTM331 (05APR06) 

000620.03 does not 
oooocur. 
Prob6em Islntermillenl. If 
no other codes are 
present, see 
INTERMITTENT FAULT 
DIAGNOSTICS, earlier In 
this Group. 

4.5 L & 6.8 L Level 12 Electronic Fuel System .,-



Ct Sensor SUpply WI,. 
Check for Short 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and theoIy 01 opera/ion informstion, S89 DTe 000620.03 SENSOR 
SUPPL Y VOLTAGE HIGH supporting infoml8lion. 

1. Ignition OFF 

2. Disconnect ECU connector 

3. Using multimeter, measure resistance between terminal E2 in !he harness end of 
the ECU connector and all other terminals in the harness end of the ECU 
connector. 

Groter thsn 20.000 
ohm.: 
Faulty ECU connector 
OR 
Faulty ECU 

Le .. than 20,000 ohm.: 

supply wire ~"'o:~_ 

__ _ If! 

04-160-210 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

04-160-211 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code [)jagnostics and Tests 

000620.04 - Sensor Supply Voltage Low 

Analog 
Throttle (A) ~-----, 
Sensor 

Analog 
Throttle (8) ~-----+--------", 
Sensor 

011 
Pressure 
Sensor 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

parameter the 
the ECU 
supply circuit 

DTC 000620.04 

E 
C 
U 

H 

0 A 
R 
N 

C 
0 
N 

I~ 
N 
E 
C 
T ., 

In addition, 
on the 5 volt 

;,cc~rate readings. 

• 
Sensor Supply Voltage 

d1!ects a voltage that is lower than 4.44 
5 volt sensor supply circuit. 

• The ECU supplies voltage to a few different sensors 
depending on the application. The ECU monitors the 
drop in voltage that the sensor causes and 
compares that drop to preprogrammed values in the 
ECU's memory to determine the value of the 

CTM33t (OSAPR06) 04-160-212 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000620.04 - Sensor Supply Voltage Low 

The ECU detects a voltage that is lower than 4.44 
volts on the ECU 5 volt sensor supply circuit. 

000620.04 Sensor SupplV Voltage Low Diagnostic Procedure 

o Connection Check IMPORTANT: 00 not force probes Into '.'''K'!2!.!' 
Ule JT07325 Connector Adapter Test 
Ttlis will enlure that terminal "'M,' .,.. 

NOTE: For wiring and th6of}' of 
SUPPLY VOL rAGE lO'W ,;.,...;"",, 

relult. No faulty COflnecUOn(S): 
GO TO f) 

Faulty connecllon(I): 
Repair faulty 
connection{.) 

Q S.nlOr Check "~~"Y" CJptJflJlion informaUQII, $BEl DTC 000620.04 SENSOR 000620.04 r.occura: 
:.' supporting information. GO TO 0 

; D5~ .,. SE'RVIC:E ADVISOR. 

the ECU communication soItwattJ 

Read OTCs using the DST orSERVICE ADVISOR"'. 

5. Make nole of any OTCs, lhen clear all OTCs 

8. Ignition OFF 

000620.04 does not 
reoccur: 
GO TOt) 

7. Disconnect aU aensors that receive their 5V supply lrom tennirlal E2 d the ECU 

8. Ignition ON. engine running 

9. Rllad OTCs using the OST orSERVICE ADVISOR"'. 

SERVICE ADVISOR Is a t1ademarlr of DeeflJ & 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

.. Int.rmlttent Fault T.... NOTE: For wiring and fhBoty of operation.,fMnatlorl, S8fl OTC OOOS2O.Of SENSOR 
SUPPLY VOLTAGE LOW suppOOing InlotmatJon. 

1. Ignition ON, engine OFF 

2. While I&COI'Inecting each sensor one al a Ume, monitor OTCs using the OST or 
SCRVICE AOVISOR. 

e senIOr Supply Short NOTE: For wiring and tfIBoty of operlltion Information, see OTC 0IX162C'.'" 1 
to Ground Check SUPPLY VOLTAGE LOW suppottlng Information. 

1. Ignition OFF 

2. DIsconnect the ECU connector 

3. lJIlng. mulUmetef, measure r8lllltance ,,",_0 
tMt ECU connector anet: 

• A good chassis ground 
• T ennlMl J2 In the hemess and 011 

000620.04 rwoceu ... : 
FaUlty sensor 
Replace and retest 

000620.04 doe. nol 
rwoceur: 
Problem Is lntenniltenl II 

Faulty ECU connector 
OR 
Faulty ECU 

Lan than 20,000 otvr.: 
SenIOf 5 volt I44lPY 
ciraJl shorted to gtOI.I1d 
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l Trouble Code Diagnostics and Tests 

CTM331 (05APR06) 04-160-215 4.5 L & 6.8 L Level 12 Electronic Fuel System 



Trouble Code Diagnostics and Tests j 
000629.13 - ECU Error 

Th6 ECU detects an intemal problem. It DTC 000629.13 sets, the following will occur: 

DTC 000629.13 will set if: • The engIne will not start or run. 

• The ECU detects an Internal problem. 

000629.13 ECU Error Diagnostic Procedure 

o Inbtrmlttftnt Flub Tell NOTE: For wiMg and th90ty of operation ~~"""r", 

CTM331 (05APR06) 

ERROR supporting Information. 

1. Verify that controllers on vehicle 818 In 
wiring namess 

2. Connect to the OST or SERVICE 

,..~ o,""'"~"" for 15 secondI 

04-160-216 

00062lI.13 rMX:Curw: 
FI~ECU 

000629.13 does nol 
reoccur: 
Problem Is 1ntemIltI:ent. II 
no other codes 8re 
preseri, see 
INTERMITTENT FAULT 
OIAGNOsncS, earlier In 
this Group. 

4.5 L & 6.B L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

04-160-217 4.5 L & 6.B L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000637.02 - Crank Position Input Noise 

Crank Position 
Senior 

Crank Senior 
Connector 

0000 (®) 
L-___ --'~ 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, see APPLICA nON 
SPECIFICATIONS in Sectfon OB, Group 210 of 
this manual. 

Crank Position Sensor 

• The crank position sensor is located on the front of 
the crankshaft, behind the pressed-on crank gear. It 
is an inductive type pickup sensor that detects teeth 
on the crank timing wheel. The ECU uses the 
position input to detennine engine speed 

CTM331 (05APR06) 04·160·218 

the firing order. 
mpc .. ~ of 46 evenly 

The missing teeth 
Top·Deadl-Center (TOC). 

4.5 L & 6.B L Level 12 Electronic Fuel System .,-



Trouble Code Diagnostics and Tests 

000637.02 - Crank Position Input Noise 

The ECU detects excessive noise (extra pulses) on the 
crank position input. 

000637.02 Crank Position Input Noise Diagnostic Procedure 

o Connection CMck IMPORTANT: Do nol Ion:e probe. Into oonn,,,k" will result. No flully connecllon(fI): 
U .. JT07328 Connector Adapter 
Thll will enflure thlt tennlnl ' damage 

."". the ,,~"k poslUon sensor 
damaged. or poorly poaitioned 

/h9Ol)' 01 operation infrNmalion. S8fI DTC 000637.02 CRANK 
ISE ';'_i ... inlormatiOfl. 

. '"'" the ECU communication lSOItware 

4. Read OTCs using the OST orSERVICE ADVISOR"'. 

5. Make note 01 all OTCs. then clear an OTCs 

6. Warm engine 

7. Ignition ON. engine running 

8. Read OTCs using the OST orSERVICE ADVISOR"'. 

SERVICE ADVISOR Is a trademark 01 Deere & 

GO TO f) 

Flulty conMCUon(fI): 
RepaIr laulty 
ooooactlon(s) 

000637.02 reoccurs: 
GO TO 0 

000631.02 doel not 
reoccur: 
Problem II Intermillent. If 
no other codes are 
preser(. see 
INTERMITTENT FAULT 
DIAGNOSTICS earlier in 
thl. Group. 

CTM331 (05APA06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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I) Crank Slgnll Nol .. 
T.lt 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and theory 01 ope,.tJon Intonnaf/on, SH OTC 000637.02 CRANK 
POSITION INPUT NOISE suppoo/nQ Infonnlllion. 

1. 000637.021. mott Ikefy caUlld by rlclaled Of conducted llecIricaI"I'\Oise" lrom 
some pall oIlho machine. This problem may be cauaecl by loose electrical ground 
Of power connections anywhere on the machine. ~ to check: 

• An harness connectors 
• A1ternalor oonnectlons 
• Chassis ground connections, banery ground connection 
• Corrosion, dill, or palnl can cause Inlermittenl and "noisy" connections 
• Check the wiring for intermittenl open and short circuit.; particularty the crank 

I&OIOf wiring 
• Check wlrtng lor prop&f I*1IocaIlon In !he crank sensor and EeU comec1ors 

2. Othef possible causes of 000637.02: 

• Electroma.."allc lmeflerence (EMI) lrom an incorrectly instaned 2·way 
• Inlefl.rence from some raclar IOUrce 
• Possible broken leech on the crankshaft timing ring 

J 
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CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

04-160-221 4.5 L & 6.8 L Level 12 Electronic Fuel System .
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Trouble Code Diagnostics and Tests 

000637.10 - Crank Position Input Pallern Error 

Crank Position 
Sensor 

Crank Sensor 
Connector 

0000 r&I 
'-----~~ 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on other 
applications, S88 APPLICATION 
SPECIFICATIONS in Section 06, Group 210 of 
this manual. 

Crank Position Sensor 

• The crank position sensor is located on the front of 
the crankshaft, behind the pressed-on crank gear. 
is an inductive type pickup sensor that detects teeth 
on the crank timing wheel. The ECU uses th 
position Input to determine engine speed 

CTM331 (05APR06) 04·160·222 

to the fi ring order. 
om~sed of 46 evenly 
teeth. The missing teeth 

Top··Dead-C,m'er (TDC). 

s an improper pattern on the crank 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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l Trouble Code Diagnostics and Tests 

000637.10 - Crank Position Input Pattern Error 

The ECU detects an improper pattern on the crank 
position input. 

000637.10 Crank Position Input Pattern Error Diagnostic Procedure 

o Connecllon Check IMPORTANT: Do not force probe. into ,.",,,,,,1. 
u .. JT07328 Conneclor Ad.pter T •• t I 

... ," "1["'''' will II " .. uti. No rlulty connec:tlon(.): 
OOT08 

Q IntermiHent Fault T •• t 

This win ensu,. that termini' "'''''I" ,' ... 

P,",,,,,,, ..... m''''''''.'''" connector, and any 
tem1inaJ • • 

" D7C"'''''03'.1O CRANK 

theory of operation information, SH OTC 000637.10 CRANK 
ERROR supporting klfomVJllon. 

he IDSlr ~ Se'AVK:E ADVISOR. 

ON, engine OfF 

. Start the ECU communlcallon aoftware 

4. Read OTC. using the CST OfSEAVICE ADVISOR .... 

5. Make nole 01 any OTCs, then ctear all OTCs 

6. Ignition ON, engine running 

7. Read OTC. using the OST orSERVICE ADVISOR .... 

SERVICE ADVISOR is.!ll tnJd6m.!llrlc 01 DHre & 

Fauny connectlo~.) : 
RepaIr faulty 
COl ri'l8C1Ion(. ) 

000637.10 IWOCCU": 
GOTeO 

000837.10 does not 
rwoc:cur: 
Problem iI Intermittent. II 
no other codes are 
present. see 
INTERMITIENT FAULT 
DIAGNOSTICS. earlier In 
this Group. 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System .,-
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., Crank Position 
Sen80rT.sl 

e Open in Crank Sen80r 
Input and Rltum 
Chock 

• Crank Sensor Input 
WIring Check 

CTM331 (OSAPROS) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and theoIy 01 op6fBtion information, see OTe 000637. 10 CRANK 
POSITION INPUT PATTERN ERROR supportinglllfomrBtiM. 

1. Ignition OFF 

2. Disconnect crank position sensor connector 

3. Using a mullimeter, meesure resistance between both terminals 01 the crank 
position sensor. 

NOTE: For wiring and lhecty of opfJflltion IIlformsllon, SN 01'" ,00£1637.1,' <l 
POSITION fNPUT PATTERN ERROR supporting IIlfomralioll. 

1. Ignition OFF 

2. Disconnect crank position sensor connector 

3. Disconnect ECU connector 

4. Using a multimater, measure resistance 

B.tween 2500 and 3500 
ohm.: 
GOIOO 

Batow 2500 ohm. or 
above 3500 ohm.: 
Faulty crank position 

-~ 

~ .. ,...".,,,,, . 
Either me .. urement 
great.r than 5 ohms: 
Open In crank poeItIon 
sensor Input wire 
OR 
Open In crank posillon 
sensor retum wire 

• Tannlnsl A oltha crank position "'''j~!III~,,, 
Ilamess end oItha ECU connector 

terminal B2 In !he OR 

• Tanninsl B ollhe cr.;a'C':Lk,7,~~~ 
I'Iamess end 01 the c 

.~','!;,;:; ~,::';!':'::::;'=~:~~ OTC 000637. 10 CRANK 
IIIIii ERROR supporting IIlformstion. 

sensor connector and ECU COIYIEICtor still elisconnected 

3. lhIing a murtimeter measure resistance between terminal 52 in the harness encI of 
the ECU connector anel tha following: 

• A good grouncl 
• AI other terminals in both ECU connectors 

Terminals A and B In !he 
crank position sensor 
harness connector 
possibty Inverted 

All m ... uremen .. 
grenr than 20000/0,,,,, I 
GOT00 

Any meaaurement .... 
than 2000 ohml: 
Faulty crank position 
sensor Input wiring 
ham ... 

04-160-224 4.5 L & 6.8 L Level 12 Electronic Fuel System .,
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CJ Crank Sensor Relum 
WIring Check 

G Cnnk Sen.or and 
TIming Wheet Check 

o Gall TIming Check 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: FeN wiMg and Iheofy 01 C1pfIfJJtiM infonnaOOn, S86 DTC 000637. 10 CRANK 
POSmON INPUT PATTERN ERROR suppoIIing ~fonnaUOn. 

I. 'wmion OFF 

2. Crank position ser'lSor COMeclor end ECU conneclor slin disconnected 

3. Using a mUltimeler measure reslstanoa between termml 02 In lhe harness end of 
the ECU connector and the following: 

• A good ground 
• All oIher lermlnals In boIh ECU conneclors 

NOTE: For wiring and th«Hy 01 op&rafion ltlfomllJlion, 56B DTC ''''31' ~:.;:~ 
POSITION INPlIT PATTERN ERROR supporting 1nIomwi1ion. 

1. RemoYe crank position IOOSOf lrom In;ectlon pump 

2. Remove crank position sonsor 

3. Inspect sensor lor crackl, corrosion, or .,,' ,~ ... , 
•• n"" 

NOTE: For 

1. """''''' C'FF~_ 

crankshatt, and injection pump OIIars. See 
In Group 050 01 4.5 & 6.8 l Diesel Engines Base Engine 

All me.auremenl. 
greller than 2000 oh~: 

GO TOO 

Any measurement leu 
than 2000 oh~: 

Faulty crank pos Ion 
sensor relum 
hamess 

, .. " '"ndln , 
COfl1POMOt: 
Repair or replace 
component as needed 

All go .... In time: 
F.uIty crank poailion 
sensor COMedOI' 
OR 
Faulty ECU COMaCtor 
OR 
Faulty ECU 

One Of' mote ge .... out 
of time: 
Make necessary 
adjustment. 10 ensure 
correct Uming. See 
INSTALL CAMSHAFT In 
Seclion 02, Group 050 01 
4.5 L & 6.8 L Diesel 
Enginea Base Engine 
Manual (CTM 104). 

04-160-225 4.5 L & 6.8 L Level 12 Electronic Fuel System .,a 
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000639.13 - CAN Bus Error 

Diagnostic 
Connector 

NOTE: Wiring schematic shows OEM 
applications only. FeN' wi,;n 
applications, see 
SPECIFICATIONS in 
this manual. 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

applications, the ECU is the only controller on CAN; 
on other applications, there are many controllers on 
CAN. 

DTC 000639.13 will set If: 

• The ECU detects a problem communicating on CAN. 

H DTC 000639.13 sets, the following will occur: 

• Depending on the application, engine operation may 
or may not be affected. 

04-160-226 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000639.13 - CAN Bus Error 

The ECU detects a problem communicating on CAN. 

000639.13 CAN Bus Error Diagnostic Procedure 

IMPORTANT: Do not fo re. probe. klto ~,~ .. o, ' 
UM JT01328 Connector Adapter Te.' 
Thll will .nlure th.t termin.1 d.mllge 

Perform. ".IIm'"'' '" .... ~ • ttle CAN connecIions, and any 
I . 

No f.ulty connectlon(.): 
GO TO f) 

F.ulty connectlon(I): 
Repair faulty 
connectlon(s) 

• Intennlnent flull Tes. ";:::::"""ro''''' Information. SN OTC 000639. 13 CAN BUS DTe 000639.13 
ro ...occu ... : 

ECU communication aoItware 

-4. Read OTCs using the OST otSERVICE ADVISOR'''. 

S. Make note 01 all OlCs. Ihen clear all OlCs 

6. ignition ON 

7. Read OlCs using the DSl or SERVICE ADVISOR. 

/Taoem.rk of Deere & 

CTM331 (05APA06) 

GOTO O 

Ole 000539.13 does not 
reoccur: Problem Is 
intermittent. II no olhef 
codes are Presenl. see 
INTERMITTENT FAULT 
DIAGNOSTICS. earlier In 
this Group. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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e Check Other 
Controlle,. For CAN 
R.klted OTe. 

Trouble Code DJagnostics and Tests 

NOTE: For Wiring and theoIy of op6f1iItion infOimation, SS9 OTC 000639. 13 CAN BUS No CAN rallted OTe. 
ERROR supporting Infotmstloo found on other 

conltolletl: 
II applic.ation has oll'lef machine controllers communicating on the CAN bus, check GO TO e 
lhose conlrollers for CAN relaled OTCs 

F04Jnd CAN narated 
DTCa on other 
conllolleB: 
Ref8f'to 

• CAN R .. ft;llnca T.lt NOTE: For Wiring and theory of opsrstiofl informstion. sse DTC 000639. 13 

CTM331 (05APR06) 

ERROR supporting infrNmstkJn 

1. Ignilion OFF 

2. Disconnect ECU connector 

3. Using a mullim9ter, measure resislance belween Ie 
harness end oIlhe ECU connector 

04-160-228 

Faulty ECU 

Leu than 55 ohms Of 

gruler then 65 ohms: 
Open or shor1 In CAN 
communlcatlon circuit 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000644.02 - External Speed Command Input 
(OEM, Marine Only) 

ECU receives erratic or incorrect data from external 
source 

CAN Communication 

• CAN is the network in which the individual controllers 
on a machine communicate with each other. The 
number of controlers communicating on CAN depends 
on the application. On some applications, the ECU is 
the only controller on CAN; on other applications, there 
are many controllers on CAN. It is through CAN that 
external signals are communicated to ECU. In this case, 
it is either engine speed or engine torque requirements. 

DTC 00644.02 will set If: 

• The ECU receives erratic or incorrect data through CAN 
from extemal source requiring either engine speed Of 

torque. 

If OTC 00644.02 sets, the following will occur: 

• CAN while light tums on. 

NOTE: When OTC 000644.02 sets, refer ta 
technical manual. 

K1J1 H1G t 

J2HGF2 
KJ3HG F3 

CAN HI h CAN 
AN low Communicallon 

Bo. 

E1D1C1B1A1 o E2D C B A 
E3D C B A 

CTM331 (05APR06) 04-160-229 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Cods Diagnostics and Tests 

000729.03 - Inlet Air Heater Signal High 

TO 

Air Heater 

+12V 

, 
Air I 

Heater !;-<+J 
Relay I 

Heater I 
Coil L 

• The air heater Is used to 
temperature prior to startin9 . 
coolant temperature at 
temperature is below 
battery voltage to 
This activates 
heater coil. 

CTM331 (05APR06) 

the 
sends out 

relay coil. 
to the 

• The ECU Is not sending current to the air heater 
relay, but detects 12 volts going to the heater coil . 

DTC 000729.03 sets, the following will occur: 

• Engine periormance will not be effected whiJe 
running. 

• Hard starting may occur 
• The ECU will set a BUNKING warning light. 

04·160·230 4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,~ 
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Trouble Code Diagnostics and Tests 

000729.03 - Inlet Air Heater Signal High 

The ECU is not sending current to the air heater relay, 
but detects 12 volts going to the heater coil. 

000729.03 Inlet Air Heater Signal High Diagnostic Procedure 

o Connection Check 

CTM331 (05APR06) 

IMPORTANT: 00 not force probel Into """K"M' 
UN JT07328 Connector Adapter Talt I 
Thll will ensure thlt termlnll ",no, .. ' .... 
NOTE: FOf wiring ana theory 01 
HEATER SIGNAL HIGH ,",,,,,,';;" 

Perform 8 prelimlnllry mo"," 
heater. Loolc lor cfrty, 

No 'Iully connectlon(I): 
GO TO f) 

Flulty connec:tlon(I): 

'~IDrC""""""'3 INLET AIR Repair'lulIy 
coonectiOn(s) 

lheoty 01 operation Informs/iot1, SEte DTe 000729.03 INLET AIR Approximately battery 'H ' ... _", information voltage: 
GO TO€) 

SubltantlaUy lei. th.n 
2. USing a rnultimeter, measure YOItage between the heater colt power stud and a billery yoll.ge: 
~ chassis ground. ProI:l'em Is Intermittent. If 

04·160·231 

no other codes are 
present, lee 
INTERMITIENT FAULT 
DIAGNOSTICS earfier In 
this Group. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• Air .... ter Relay 
Return Wlr. Te.t 

Trouble Code Diagnostics and Tests 

NOTE: For wirltIg end theory 01 operation Informetlotl , SH DTC 000129.03 INLET AIR 
HEA TER SIGNAL HIGH st.ppOrling InIorrntJtiotJ 

1. Ignition OFF 

2. Disconnect the ECU connector 

3. Using a multime1er, measure r8Iill8nce between tenninal H2 In !he hames.s end of 
!he Eeu COMedor and the following:: 

• Tenninel 81 OIl tile air heater relay 
• Hyter coit power stud 

e Air Ha.ter Relay raat NOTE: For wlrlt!g and lheory of operation Informallon, see DTC 000729.03 
HEATER SIGNAL HIGH supporllnQ Infofmalioo 

1. Ignition OFF 

2. ECU connector stUi dsoonnoctod 

3. Using a multlmeter, measure resistance between Ie 
the ECU connector and terminal 66 on the air he 

AI me .. u ... menla 5 
ohms or leaa: 
GOlOe 

Either me .. u ... ment 
g .... ter than 5 ohma: 
Air heater relay retum 

~~'::C 

, .. monl. 5 ohma 

..... u ... menla greater 
than 5 ohm.: 
Air heater relay enabie 
wire ahor'ted to power 

1 

CTM331 (OSAPR06) 04-160-232 4.5 L & 6.S l Level 12 Electronic Fuel System 



Trouble Code Diagnostics and Tests 

CTM331 (OSAPR06) 04-160-233 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests J 
000729.05 - Inlet Air Heater Signal Low 

TO 

Heater I 
Coli l 

+12V 

IMPORTANT: Do not force probes 
tannlnals orda,ma, 
JT07328 
to make 

Air Heater 

engine's air 
. The ECU reads engine 

ON position. If the 
the ECU sends out 

heater relay coil. 

This activates the relay passing 12 volts to the 
heater coil. 

oTC 000729.05 will set if: 

• The ECU is sending current to the air heater relay, 
but does not detect 12 vans going to the heater coil. 

oTC 000729.05 sets, tha following will occur: 

• Engine performance will not be effected while 
running. 

• Hard starting may occur 
• The ECU will set a BUNKING warning light. 

CTM331 (05APR06) 04-160-234 4.5 l & 6.8 llevel12 Electronic Fuel System . ,g 
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Trouble Code DIagnostics and Tests 

000729.05 - Inlet Air Heater Signal Low 

The ECU is sending current to the air heater relay. but 
does not detect 12 volts golog to the heater coil. 

000729.05 Inlet Air Heater Signal Low [);agnostic Procedure 

o Connection Check IMPORTANT: Do not force probes Into ,.,~"".; 
U .. JT073211 Connector Acllpw Test 
Thll will enSUN that termlnll damage 

NOTE: For 

No faulty connectkm(s): 
GOT0 9 

Faulty connection,s): 
Repair faulty 
oonoectlon($) 

~:::::':'~~~~.:fonnstion, see OTC 000729.05 INLET AIR 000729.05 reoccura: 
~ GOTO @) 

DST or SERVICE ADVISOR. 000729.05 do.sn't 

Start the EeU communication software 

4. Make nola of any OTCs. then clear aN OTCs 

5. tgnition ON, angil'Mt running 

6. Read OTCs using !he DST orSERVICE ADViSOR .... 

Is • InldernlJrlc of Doom & 

CTM331 (05APR06) 

'""""" Problem La Intermittent, II 
no other codes are _ .... 
INTERMITTENT FAULT 
DIAGNOSTICS NrIief In 
.,.. GfOl4l. 

4.5 L & 6.8 L Level 12 Electronic Fuef System 
.,~ 
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Trouble Code Diagnostics and Tests J 
• Air Helter ReilY Telt NOTE: For wiling and theory 01 opIJIlItion Information, He OTe 000729.05 INLET AIR Relay clicks: 

e Air Helter ReilY 
VoUege Teat 

o Hiller CoIl Power 
T.~ 

CTM331 (05APR06) 

HEATER SIGNAL LOW SUfJpOff/ng Information GO TO 0 

1. Cycle ignition lrom OfF 10 ON 

2. Lislen to air heal8l' relay 

NOTE: For wiring lind theory of opBrSliorr Infotmation, 68B OTe 000729.05 
HEATER SIGNAL LOW suppott/ng infomlstion 

NOTE: For 

Relay doe,n't click: 
Open In air healer Allay 
enabta wire 
OR 

:;~;~ •• y 
ground 
OR 
F. 

~,j'""t~y b,n,ry 

Substantially Ie .. thaln 
battery voltage: 
Open In baltary vc*'ga 
supply wire 
OR 
Short 10 ground In battery 
voltage supply wire 

Approxlmate(y blUery 
voltage: 
Open In air heater relay 
retum wire 

Substantially Ie .. thIIn 
bettery voltage: 
Open in wire between air 
healer relay tennlnal87 
and the healer coil 
OR 
Short to ground In wile 
between IIr heater reLay 
tanninal 87 and Ihe 
heater coil 

04-160-236 4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,* 
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Trouble Code Diagnostics and Tests 

000898.09 - Vehicle Speed or Torque Message Invalid 

The ECU does not recsive th8 engine speed or torque 
msssage over CAN or it is not valid. 

CAN (Controller Area Network) Vehicle Speed or 
Torque Message 

• The CAN (Controller Area NetworK) transmits the 
vehicle's desired engine speed or torque to the ECU 
from another controller. 

DTC 000898.09 will sel If: 

• The ECU does not receive the engine speed or 
torque message over CAN Of' it is not valid. 

If DTC 000898.09 sets, the following will occur: 

SERVICE ADVISOR IS a lrademarlf 01 D6Bre &, 

• The ECU will default engine speed to low idle. 

If DTC 000898.09 sets: ~ 
• Connect to the OST or SERVICE ADVIS . 
• With ignition ON and engine OFF, the ECU 

communication software 
• Read active OTCs and stored 

orSERVICE ADVISORfw. 
occurs, see DTC 00<1639. ~ 
DIAGNOSTIC 

• 

CTM331 (05APR06) 04-160·237 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

000970.31 -- Auxiliary Engine Shutdown Switch Active 

03 
To External { 
Sh~down _____ ~~~~~ ______ ~~ 

Switch 

The ECU does not read an input voltage on the 
auxiliary engine shutdown input wire. 

IMPORTANT: Do not force probes Into connector 
terminals or damage will result Use 
JT07328 Connector Adapter Test tat 
to make measurements in 
connectors. This will ensure that 
terminal damage does not occur. 

NOTE: Wiring schematic shows OEM engine 
applications only. For wiring on oth 
applications, SBe APPLICATION 
SPECIFICATIONS In Section 
this manual. 

Auxiliary Engine Shutdown 

shutdown switch is 
lhe property being 

i value, the switch will 
the switch is closed, the voltage is 

~Ilich w~1 cause the ECU to shutdown the 

does not read an input voltage on the 
engine shutdown input wire. 

If DTC 000970.31 sets. the following will occur: 

• The ECU will shut the engine down immediately. 

CTM331 (05APR06) 04-160-238 4.5 L & 6.8 L level 12 Electronic Fuel System •. -
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Trouble Code Diagnostics and Tests 

000971.31 - External Engine Derate Switch Active 

Sensor Ground 

E 
C 
U 

To External { 
Derate 
Switch - ---'==------=.j 

The ECU does not read an Input voltage. 

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. 

NOTE: Wiring schematic shows OEM engifH3 
applications only. For wiring on other 
applications, see APPLICATION 
SPECIFICATIONS in Section 06, G 
this manual. 

External Fuel Derate Switch 

• On OEM applications, the e 
normally open switch. W 

read an input vonage. 

sets, the following will occur: 

applications, the ECU will derate the 
j 2% per minute until the engine is 11..1Oing at 

of full power. For derales on other applications, 
see APPLICATION SPECIFICATIONS in Section 06, 
Group 210 of this manual. 

CTM331 (05APA06) 04-160-239 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests j 
001069.09 - Tire Size Invalid 

~~~ ________ ~ __________________ ~ __________ ~F,1 rl~~~~ 

Diagnostic 
Connector 

B f/.:L--':;:\ 

NOTE: Wiring schematic shows 
applications only. For 
other applications, 
SPECIFICA TlONS in 
this manual. 

CTM331 (OSAPR06) 

u 

• The ECU either does not receive tire size 
information over CAN, or the Information received Is 
not valid. 

If DTC 001069.09 sets, the follOwing will occur: 

• ECU will assume the largest tire size 
• Road speed limiting may occur at a speed that is 

less than the specified speed. 

04-160-240 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

001069.09 - Tire Size Invalid 

The ECU either does not receive tire size information 
over CAN. or the information received is not valid. 

001069.09 Tire Size Invalid Diagnostic Procedure 

IMPORTANT: Do nol force probes'nto, ~~n"t"J!!':. 

Use JT07328 Connector Adapter Teat Kit 10 
will resull. No faulty connectlona: 

.. Intermittent Faull Tesl 

Thla will enaunI that terminal damage doea 

NOTE: For wiring and /heory of '"",~"m-4 
$uppomng information. 

PertDml • preliminary "n ."..". 
poorly positioned terminals . 

"""inaf~ ,My, damaged, or 

of optJrstion, $" Dre 001069.09 nRE SIZE INVALID 

0( SERVICE AOVISOR. 

ECU diagnostic software 

noIe at I!IflY OTCs, then cleat all OTCs. 

5, Ignition ON, engine running 

6. Read OTCs usIng the OST orSERVICE ADVISOR''', 

AOVISOR is a fradem.r1t of Deere & 

GO TO f.) 

Fautty conmlcUona: 
Repair faulty 
connectlon(s). 

001069.09 reoccura: 
GO TO E) 

001069.09 doe. not 
reoccur: 
Problem is intermittent. If 
no other codes are 
pt"Hent, see 
INTERMmENT FAULT 
OIAGNOSTICS eartier In 
this Group. 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• AppllcllUon Related 
OTC.T •• t 

e RIIII,tane» Between 
CAN High and Low 
THI 

• CAN WIring Shorted 
to Ground or Voltage 
Tellt 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring IJfId thooty of operatioo, see OTC 001069.09 TIRE SIZE INVALID 
supporting infamia/ion. 

If application has other machine oontroIltf'I communicating on the CAN bus, check 
!hole oonlrolkNs lor CAN f8lated OTCs. 

NOTE: For wlrlltg and /tIeO/)' of opBfSt/on, U6 Dre 001069.09 nR'E ''''', : 
supporting information. 

001069.09 TIRE SIZE INVAUD 

No CAN Nlated DTC1I 
found on othe, 
control ..... : 
GO lO E) 

Found CAN ,.teted 
DTCII found on other 
controller'll' 
Refer \0 dIa _ .. 10 

Leu thin 45 or gru .... 
than 7S ohm.: 
Faulty or mlaalng CAN 
temlinalor oonnectOr(I) 
OR 
Open or short In CAN 
wiring hamlSl • 

Both me •• u,......nt. 
be~ 1.5 and 3.5 
volia: 
Faully ECU connector 
OR 
Other connector In the 
CAN system 
OR 
Faulty ECU. 

E"her meuu ... ment 
.... than 1.5 or gmt'r 
than 3.5 vo11l: 
CAN wiring Ihotted to 
grO!I'1d Of voltage 
OR 
AnoIher cool1Oller In the 
CAN _)'Item II faulty 
OR 
Faulty ECU 

J 

04·160·242 4.5 l & 6.8 L Level 12 EJectronlc Fuel System 
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Trouble Code Diagnostics and Tests 

" 

CTM331 (05APR06) 04-160-243 4.5 L & 6.8 L Level 12 Electronic Fuel System " .,~ 

PN •• 17 



-

001069.31 - Tire Size Error 

Diagnostic 
Connector 

c 

NOTE: Wiring schematic shows 
applications onfy. 
other applications, 
SPECIFICA nONS ' 
this manual. 

Trouble Code Diagnostics and Tests 

DTC 001069.31 will set if: 

• Tire size has been incorrectfy programmed into the 
vehicle. 

11 DTC 001069.31 8ets, the following will occur: 

• ECU will assume the largest tire size 

J 

for a given size of • Road speed I1miting may occur at a speed that is 
less than the specified speed. 

CTM331 (05APR06) 04-160-244 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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l Trouble Code Diagnostics and Tests 

001069.31 - Tire Size Error 

Tire size has been incorrectly programmed into the 
vehicle. 

001069.31 Tire Size Error Diagnostic Procedure 

o Connktlon Check IMPORTANT: Do nol fore. probe.lnlo f;Onnector 
U •• JT07328 Connector Adapter Telt KIt to 

will result No faulty connecUon(a): 

.. IntermIttent Fault Te.t 

This will ensure that lennin.1 dl/TMIge does 

NOTE: FOf wiring and theory of ,,,,,""km~ 
ERROR supptXtinQ informanotJ • 

GO 10 E) 

Faulty connectlon(a): 
' '''" .... ,'' TIRE SIZE Repair faulty 

oonnectlon(a). 

of operation InfOff1JlJt/on, see OTe 001069.31 TIRE SIZE 001069.31 reoccurs: 
~~Ikm. Reprogram tire size on 

or SERVICE AOVISOR. 

ECU commullicalion software. 

I"'F~.jO·TC' using the CST orSERvtCE ADViSOR .... 

5. Clear all OTC, 

6. Er.gIne running. vehicle under normal operating conditions. 

1. Read OTCs using the OST or SERVICE ADVISOR. 

-. 
001069.31 doe. not 
r.oc:cur: Problem " 
intennltlsn!. II no olhor 
codes are present, lee 
INTEAMITTENT FAULT 
DIAGNOSTICS, .altier In 
Ihl. Group. 

SERVICE ADVISOR is a trademltrlf of Detml" 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System .,a 
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Trouble Code Diagnostics and Tests 

001076.00 - Pump Control Valve Closure Too Long 

Pump 
Solenoid Pump 

Solenoid Connector 

(r----J{® 

Stanadyne DE10 Injection Pump 

• The Stanadyne DE10 injection pump has an fuel 
control solenoid that is controlled by the Engine 
Control Unit (ECU) , The ECU switches current on 
and off in order to charge the solenoid. When the 
current to the solenoid is increased, it moves a 
pump control valve into a positlon that allows for 
injection pressure to be developed. When the 
current to the solenoid is decreased, the pump 
control valve win return to B position that ends 
injection pressure. By controlling current to the 
solenoid, the ECU has the ability to manage 
quantity and timing of fuel delivery to the 

A3 

Solenoid K2 o 

manual. 

E 
C C 
U 0 

Hi;\N A E 
R -
N T 
E 0 

R ' 

DTC 001076.00 

ermines that the pump control valve 
9 to close. 

sets, the following will occur: 

rfonnance might be erratic. 
allow Warning Lamp comes on. 

CTM331 (OSAPR06) 04-160-246 4.5 L & 6.B L level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

001076.00 - Pump Control Valve Closure Too Long 

The ECU determines that the pump control valve takes 
too long to close. 

001076.00 Pump Control Valve Closure Too Long Diagnostic Procedure 

o Connection Check IMPORTANT: 00 not torce probes Into connector 
U .. JT07328 Connector Adapter T .. , Ktt 
This will enau,.,hl' lennlnll damllgll 

NOTE: For wiring and thtJoty oI,-",!"'J~~~ 
CONTROl.. VALVE CLOSURE 

01 operation Inlormation, sse Dre 001076.00 PUMP 
TOO LONG supporring information. 

~;"" .... ECU communication software. 

4. Make note 01 any OTCa. !hen clear sli DTCs. 

5. !gnHiOn ON. engine cranking or running 

8. Read OTea using the DST orSERVICE ADVISOR"'. 

No flully connectlon(s): 
GO TO f) 

Flulty connectlon(,): 
Repair faulty 
connectlon(s) 

001076.00 ,.occur,: 
aOTO €t 

001076.00 doe, not 
reoccur: 
Problem Is Wltennittenl. II 
no oIher codes are 
prasent, aee 
INTEAMITIENT FAULT 
DIAGNOSTICS, earler In 
this Group. 

CTM331 (05APR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics snd Tests 

• ECU T.,t NOTE: For wirinQ and Ih60ty 01 operaflon itJIonrIIItIon. see OTe 001076.00 PUMP ProbIMI ~solved: 
CONTROl VALVE CLOSURE TOO LONG suppott/ng InfonnItIon. Replace original ECU. 

Subslitule existing ECU IOf Known Good One. Download Payload. Problem Not ~soIved: 
Replace pump. 

- --In 

CTM331 (OSAPR06) 04-160-248 4.5 L & 6.B L Leve/12 Electronic Fuel System .,-
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

001076.01 - Pump Control Valve Closure Too Short 

Pump 
Solenoid Pump 

Solenoid Connector 

(r---j{® 

Stanadyne OE10 Injection Pump 

• The Stanadyne OE10 injection pump has an fuel 
control solenoid that is controNed by the Engine 
Control Unit (ECU). The ECU switches current on 
and off in order to charge the solenoid. When the 
current to the solenoid is increased, it moves a 
pump control vaNe into a position that allows for 
injection pressure to be developed. When the 
current to the solenoid Is decreased. the pump 
control valve will retum to a position that ends 
injection pressure. By controlling current to the 
solenoid, the ECU has the ability to manage 

• 

quantity and 
more 
PUMP 

A3 

o 

E 
C C 
U 0 

~
~ 

A E 

N T 
E 0 
S R .. 

J 
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Trouble Code Diagnostics and Tests 

001076.01 - Pump Control Valve Closure Too Short 

The ECU determines that the control valve closes too 
quickly. 

001076.01 Pump Control VaJve Closure Too Short Diagnostic Procedure 

o Connection Check 

6) Intermlttant Fault Telt 

SERVICE ADVISOR Is a 

IMPORTANT: Do not fore. probe. Into o."n."." 
u •• JT07328 ConneclOf Adapt.r T •• t 
Thl. wUt .n.ul'll thai terminal damage 

1If:;:;:';~f~~':~ information. see OTC 001076.01 PUMP 
Z!: SHORT ~ information. 

ON. "",no OfF 

!he ECU communication soItware 

•. Make note 01 any OTCs, then dear.1 OTCs 

5. Ignition ON. engine cranking or running 

6. Read OTCs using the OST orSERVICE ADVISOR .... 

dOesfS & 

No faulty connectlon(I): 
GOTO f) 

Faully connectlon(I): 
Aapalr taulty 
oonnectlon(l) 

001078.01 reoccurs: 
GO TOf) 

001076.01 doel not 
~ur: 

Prob6em Is Intermittent. II 
no other codeI are 
plesem, see 
INTERMmENT FAULT 
DIAGNOSTICS. eartier In 
!hIli Group. 

CTM331 (OSAPA06) 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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• ECU Teet 

CTM331 (05APR06) 

Trouble Code Diagnostics and Tests j 
NOTE: For wiring and /hfJOf)' of opera/Ion information, ses OTC 001076.01 PUMP Problem ResolVed: 
CONTROl.. VALVE CLOSURE TOO SHORT sl.fJPOffJng Infotmalioo. Replace original ECU. 

Subslilute existing ECU for Known Good One. Download Payload. Problem NOI Resolved: 
Replace pump. 

--_111 
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Trouble Code Diagnostics and Tests 

001076.03 - Pump Solenoid Current High 

Pump 
Solenoid Pump 

Solenoid Connector 

~--t(® 

Stanadyne DE10 Injection Pump 

• The Stanadyne DE10 injection pump has an intemal 
solenoid that Is controlled by the Engine Control Unit 
(ECU). The ECU switches current on and off in 
order to charge the solenoid. When the current to 
the solenoid Is increased, It moves a pump control 
valve into a position that allows for injection pressure 
to be developed. When the current to the solenoid is 
decreased. the pump control valve wiD return to a 
position that ends injection pressure. By cOlltrc~lin~ 
current to the solenoid, the ECU has the ability to 
manage the quantity and timing of fuel 

the enc,lne. 
FUEL INJI,CT 
03, Group 

DTC 001076.03 

• 

~E 
C C 
U 0 

~
~ 

A E 

N T 
E 0 _ 
S R ' 

, see 
In 

CTM331 (05APR06) 04-160-254 4.5 L & 6.S l Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

001076.03 - Pump Solenoid Current High 

The ECU determines that pump solenoid current is 
higher than normal, 

001076.03 Pump Solenoid CUrrent High Diagnostic Procedure 

o Connection Check 

• Intennltt.nt Faull Te.1 

IMPORTANT: Do ROt tofU probes Into connector 
U .. JT07328 connector Adlpler Telt KH 
TIll' will enau .. '''at lennlnl' damage 

NOTE: 

Perfonn , ~:~'~:',:,::~ oIher connector . 
!he pump connector, and any 

"", ... ,,",, terminals. 

01 operation information, S86 DTe OOl076JJ3 PUMP 
• HKiH ',(,po""", "'_Iioo. 
or SERVICE ADVISOR. 

engine OFF 

Ihe EeU communication software 

. Make note of any OTCs, then clear all OTC. 

S. Igoition ON, engine cranking or IU'lning 

6. Read olCs using the OST orSEAVICE ADViSOR .... 

No f.ulty connection{l): 
ao TO f) 

Faultyeonnecllon(I): 
Repair faulty 
connection(s) 

001078.03 !'8OCC1Jrl: 
GOTOO 

001076.03 dIMs not 
reoccur: 
Problem is Intermittent. " 
no other codes are 
present, 588 

INTERMITTENT FAULT 
DIAGNOSTICS, earlier in 
this G~. 

CTM331 (OSAPR06) 4.5 l & 6.B L Level 12 Electronic Fuel System .
PN. 429 
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• 

., Pump Sotenold 
Return WI,. Check 

• Pump Solenoid 
Supply WI,.. a.ck 

• InjectIon Pump Check 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and theory 01 operalionlnfomlllt/on, .-, OTe 001076.03 PUMP 
SOLENOID CURRENT HIGH supporting Inlotmatlon. 

1. ignition OFF 

2. Disconnect pump solenoid oonnector and EeU connectot 

3. USing. lI'II.dIneler. measure resistance batwlMlfl laminal A3 and all olher 
lenninals In Ihe EeU connector 

NOTE: For wiring and theory of operation /nfonnation, see DTC 001076.03 
SOLENOID CURRENT HIGH supporting InlotmatJon. 

1. Ignition OFF 

2. Disconnect pump solenoid connector and ECU connectof 

3. USing. multimetEtr, measure I1tSiatance between 
terminals In !he ECU connecIor 

'"" ''''''' "'. OTC 001076.03 PUMP 

. See REMOVe INJECTION PUMP and 
02, Group 090 01 this manual. 

U ••• uremenl greater 
than 20,000 ohlM: 
GOTOe 

MlNlsurement .... than 
20,000 ohms: 
Short to power In pu~ 

~ 
...... , 

otvna: 

..... urement .... than 
20,000 otune: 
Short to power In pump 
IOienoId auppty Me 

001076.03 reoccu ... : 
Faulty ECU 

001076.03 doe. not 
~r. 

Problem repaired 

J 

04·160·256 4.5 l & 6.8 L Level 12 Electronic Fuel System .,. 
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Trouble Code Diagnostics and Tests 

" 
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Trouble Code Diagnostics and Tests 

001076.05 - Pump Solenoid Circuit Open 

Pump 
SokJnoid Pump 

Solenoid Connector 

r!-----><® 

Stanadyne DE10 Injection Pump 

• The Stanadyne DE10 injection pump has an intemaJ 
solenoid that is controlled by the Engine Control Unit 
(ECU). The ECU switches current on and off in 
order to charge the solenoid. When the current to 
the solenoid is increased, it moves a pump control 
valve into a position that allows for injection pressure 
to be developed. When the current to the solenoid is 
decreased, the pump control valve will return to a 
position that ends injection pressure. By controllln 
current to the solenoid, the ECU has the ability to 
manage the quantity and timing of fuel daliv 

• 

CTM331 (05APR06) 04-160-258 

E 
C C 
U 0 

~
~ 

A E 

N 
E 0 _ 
S R ' 

n ~r:~~;:~~n;. see 
IIrJ in Section 

4.5 l & 6.8 L Level 12 8ectronic Fuel System 
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Trouble Code Diagnostics and Tests 

001076,05 - Pump Solenoid Clreui1 Open 

The ECU determines that pump solenoid circuit is 
open. 

001076.05 Pump Solenoid Circuit Open Diagnostic Procedure 

o COnneclion Check 

CD Intennitt"n' hun T.I' 

IMPORTANT: Do not force probe,lnto ~~~m.'t?'~~ 
Uae JT07328 COnnectOf Adaptllr Telt Kit to 
This will enlure the"ermlnel dell\llge don 

, Ihe pump connector, and eny 
I 

~;~:;::: inlormation, SfHt OTe 001076.05 PUMP 
,~ informlltJoo. 

or SERVICE ADVISOR. 

the EeU communication IOftware 

" M'" note 01 any DTCa, !hen clear all OTCI 

5. Ignition ON, engine cranklng or running 

8. Read DTCs uMg the OST orSERViCE ADViSOR .... 

No leulty connectlon(s): 
GOTO& 

Feulty conrleCUon(I): 
Repair lauhy 
connection(l) 

001078.05 I"fMJCCUrl: 
GO TO €) 

001078.05 does nol 
reoccur: 
Problem is intermittent If 
no other codes are 
present, see 
INTERMITIENT FAULT 
DIAGNOSTICS. earlier In 
thIIG~. 

CTM331 (OSAPR06) 4.5 L & B.B L level 12 Electronic Fuel System 
.'Q 
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• Pump Solenoid 
SUpply WIre CMcIc 

e Pump SolenokS 
Return Wire CIMcIc 

.. Pump SOlenoid Cep 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring and th80fy 01 operation InfOfmlltion, see DTe 001076.05 PUMP 
SOLEMJ/D CIRCUfT OPEN supporting ltifonnatlon. 

1. 1~1on OFF, engine OFF 

2. Disconnect ECU comector 

3. 0Is<:0nnect pump solenoid aupply wire from aoIenoId cap an pump . 

... Using a multimeter. measure resistance between termll'\8J K2 01 !he ECU connec1ot 
and loienoid-side of solenoid ~ wire. 

NOTE: For wiring ana theory of operation Infonnlltfon. S88 Drc 001076.05 
SOLENOID CIRCUIT OPEN supporting Infonnatlon. 

1. ignition OFF 

2. Disconnect ECU connedor 

3. Disconnect pump solenoid return wire from 

... UN'Ig II n'MJ1tWnet&r, measure rellstance 
and soIenoId-side of solenoid return wife. 

....... ,. resistance between both ends 01 each ltud on !he 

. FOf wiring ana th80fy 01 operation infomtlliion, 588 Drc 001076.05 PUMP 
SOLENOID CIRCUIT OPEN suppoIfIng Information. 

1. Ignition OFF. 

2. Sub6titute current ECU with known, good. equivalent ECU. 

3. Download payload. 

... IglItIon ON. attempt engine ltarl. 

MuiUmet8r reeda 
InnnUe, or no,,*,e~ 
ohms: 
GO ro E) 

MulUmeter , ... ds zero: 
Faulty solenoid supply 

M~~ 

Multlmeter re~ uro: 
Faulty solenoid ~ 

w'"' 

J 

MultlrMter ... 'sI',""",, I 
ohm.: 
Gor00 

Multlmetar .... c1s zero: 
Faulty stud in solenoid 

"" 

Engine star1., OTe doe. 
not relet: 
Faulty ECU. 

EngllMl don not 11.Ir1: 
Faulty rue! injection 
pump. 

4.5 L & 6.B L Level 12 Electronic Fuel System .,. 
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l Trouble Code Diagnostics and Tests 

" 
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Trouble Code Diagnostics and Tests 

001076.06 - Pump Solenoid Circuil Severely Shorted 

Pump 
Solenoid Pump 

S~enold Connector 

(r--J{® 

Stanadyne DE10 Injection Pump 

• The Stanadyne DE10 Injection pump has an intemal 
solenoid that is controlled by the Engine Control Unit 
(ECU). The ECU switches current on and off in 
order to charge the solenoid . When the current to 
the solenoid is increased, it moves a pump control 
valve Into a position that allows for injection pressure 
to be developed. When the current to the solenoid is 
decreased. the pump control valve will return to a 
position that ends injection pressure. By controlling 
current to the solenoid, the ECU has the ability to 
manage the quantity and timing of fuel delive to ...... 

the ena'ine. 
FUEL ""c~·" 

A3 

K2 o 

E 
C C 
U 0 

H-k
N 

A E 

N 
E 0 _ 
S R ' 

pump solenoid circuit is 

CTM331 (05APR061 04·160·262 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

001076.06 - Pump Solenoid Circuit Severely Shorted 

The ECU determines that pump solenoid circuit is 
shorted. 

001076.06 Pump Solenoid Circuit Severely Shorted Diagnostic Procedure 

o Connection Check IMPORTANT: Do not fore. prot.. I.", ",".oe'~ 
U .. JT07328 Conn.ctor Adapter T.lt 
Thla will enaure that terminal damage 

NOTE: For wiring and theory of 
SOLENOID CIRCUIT SEVEREL 

will re!IUll No faulty connec:tlon(a): 
GOTOO 

Faulty connecllon(I): 
Repair fa\Jty 
colYleclion(sl 

• I"termlnln! Fault Test ""'~lE:';B'iof'LoptJI1J ,lion Information. S8tI OTC 001076.06 PUMP 
..,. SHORTED supf10ftjng Information. 

001076.06 reoccu,.: 
GOTaO 

OS1r o. SEAV'CEADVISOR. 

fCU communicallon software 

. Make nola 01 any OTCs. !han clear.1 OTCs 

5. IgniUon ON. engine cranking or running 

6. Read OTCs using the OST orSERVICE AOVISORTU. 

is • trademark 01 Deere & 

CTM331 (05APR06) 

001076.tM5 do •• not 
reoccur: 
ProtMem Is Intatmltlent. If 
no oIher codes ara 
present, see 
INTEAMmENT FAULT 
DIAGNOSTICS, aalller In 
It1IaG~. 

4.5 L & 6.8 L Level 12 Electronic Fuel System •. ~ 
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Trouble Code Diagnostics and Tests 

• Pump SOlenoid NOTE: For wiMg and theofy of opeflluon Infonnatton, SlHI DTC 001076.06 PUMP 
Supply ClrcuU Check SOLENOID CIRCUrT SEVERELY SHORTED suppoIting /nfotmatJon. 

e Pump Solenoid 
Relum ClreuU Check 

1. IgnUlon OFF 

2. Disconnect pump solenoid connector and ECU connector 

3. Using a munmeter, measure reslltance belween tenninal K2 of the hameu tide of 
!he ECU connector and: 

• A good ground 
• AI other lenTINls in the ECU connecIot 

2. DIaconnect JIUII1l solenoid connector .00 ECU ronnector 

3. lJaing a multimeter, measure f8IIltance beIween I 
the ECU connector and: 

• A good gro..n:l 
• AJI other tetmlnals In the EelU o""''''~ 

• InJection Pump Chedl NOTE: For "'::~':;/,~; 
SOLENOIDC 

::;.:~,:~OO:'~'076.06 PUMP 

See REMOVE INJECTION PUMP and 
02, GI'Ol4) 090 of !til manual. 

ot SERVICE ADVISOR. 

U .. luremenl greater 
than 20.000 ohma: 
GOTOe 

J 

Me •• urement Ie .. than 
20.000 ohms: 
Pump SOItInoId supply 

~~~ 

..... turement ,... than 
20,000 ohms: 
Pump IOIenoId return 
wire shorted 

001076.06 nIOCCU,..: 

Faulty ECU 

001076.0& doli. nol 
nIOCCUr: p- ....... 

CTM331 (OSAPR06) 04-160-264 4.5 L & 6.8 L Level 12 Electronic Fuel System •. -
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l Trouble Gods Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

001076.07 - Pump Control Valve Closure Not Detected 

Pump 
Solenoid 

Pump 
Solenoid Connector 

[F----1(® 

Stanadyne OE10 Injection Pump 

• The Stanadyne DE10 injection pump has an Internal 
solenoid that Is controlled by the Engine Control Unit 
(ECU), The ECU switches current on and off in 
order to charge the solenoid. When the current to 
the solenoid Is Increased. it moves a PlXTlp control 
valve into a position that allows for injection pressure 
to be developed. When the current to the solenoid is 
decreased, the pump control vatve will return to a 
position that ends injection pressure. By controlli 
current to the solenoid, the ECU has the ability to 
manage the quantity and timing of fuel dalive 

the engine. For 
FUEL 1N.IF,,"n 

03, Group 130 
DTC 001076.07 

~E 
C C 
U 0 

~
N 

A E 

N T 
E 0 

R ' 

see 
in 

J 
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l Trouble Code Diagnostics and Tests 

001076.07 - Pump Control Valve Closure Not Detected 

The ECU determines that it can not detect the closure 
of the pump control valve. 

001076.07 Pump Control Valve Closure Not Detected Diagnostic Procedure 

o connection Check IMPORTANT: 00 not foree probes Into connector 
U .. JT07328 Connector Adapter Te.t Kit 
Thil will .naur. thlt lermlnal aamage 

~~~."~,I~I ,:"="'~~It. No taulty connectlon(s): 
" GO TO f.) 

• tntennltten! Flult Te.t 

NOTE: For wiring end theory 01' ~~~~~~ 
CONTROL VALVE CLOSURE N 

)ST' ~SEAV1CE ADVISOR. 

11;,," ,he ECU communication soItware 

. Make nOla of any OTCs, then clear all OlCs 

5. Ignition ON, engine clllflking or running 

pump connector, and any 
,. .... '" terminals . 

6. Read OTCs using the OST OfSEAV1CE ADVISOR"'. 

tfllderruirk of Deoro & 

Faulty connecllon(l): 
Ae9air faulty 
connec1lon(l) 

001076.07 reoccur.: 
GOlO€) 

001076.07 does not 
reoccur: 
Problem Is intermittent. II 
00 other codes ara 
pl'8l8nl, see 
INTERMITTENT FAUlT 
DIAGNOSTICS. eatler in 
!his Group. 

CTM331 (OSAPR06) 4.5 L & 6.8 L Level 12 Electronic Fuel System .
PN .. 441 
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Trouble Code Diagnostics and Tests 

.. Injection Pump Check NOTE: F()(' wiring IItId fheoIy 01 opera/Jon infonnatioo, 566 DTC 001076.07 PUMP 
CONTROL VALVE CLOSURE NOT DETECTED supporfinfJ il'llcltMtJon. 

1. Remove and Install new injection pump. See REMOVE INJECTION PWP and 
INSTALL INJECTION PUMP In Section 02, Group 090 01 thle manual. 

2. Ignition ON, engine running. 

3. Read OTea using the DST or SERVICE ADVISOR. 

J 
001076.07 I*JCcurs: 
Faulty ECU 

001076.07 doH not 
reoccur: 
Problem repaired 

-- -1/1 
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l Trouble Code Diagnostics and Tests 

" 
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Trouble Code Diagnostics and Tests 

001076.10 - Pump Solenoid Circuit Moderately Shorted 

Pump 
Solenoid 

Pump 
Solenoid Connector 

r!---1{® 

Stanadyne DE10 Injection Pump FUEL INJE:CTI<)~ 

A3 

K2 

E 
C C 
U 0 

H~N A E 
R 
N T 
E 0 

R ' 

dera,telly shorted to 

the following will occur: 

J 

• The Stanadyne DE10 injection pump has an internal 
solenoid that is controlled by the Engine Control Unit 
(ECU). The ECU switches current on and off In 
order to charge the solenoid. When the current to 
the solenoid Is increased, it moves a pump control 
valve into a position that allows lor injection pressure 
to be developed. When the current to the solenoid is 
decreased, the pump control valve will return to a 
position that ends injection pressure. By controlling 
current to the solenoid, the EeU has the abiUty to 

'-"','"" to 50% of full power 

manage the quantity and cc::', :':u~e~l: ::; 
the engine. FOf more operation in 

CTM331 (05APR06) 04-160-270 4.5 l & 6.8 l Level 12 Electronic Fuel System 
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l Trouble Code Diagnostics and Tests 

001076.10 - Pump Solenoid Circuit Moderately Shorted 

Pump sof9floid circuit is moderately shorted to power. 

o Connection Check IMPORTANT: Do not force prob"InIO' .. ~~'~""t,~::: will ruult. No taully connectlon(s): 

• Intermittent Fault T.al 

CTM331 (OSAPR06) 

Use JT07328 Connactor Adapter Teat 
This will enaure that terminal damage 

NOTE: For wiring and theory 01 ,,,,,.~m . 

SOLENOID CIRCUIT MODERATEL Y 
~~~~ "0 PUMP 

'~,~:~~~~ information, SBa DTe 001076, 10 PUMP 
)1 SHORTED supporong informstion, 

or SERVICE ADVISOR. 

ECU communication softwafe 

" M,'to note of any OTCs, then clear all oTCs 

5. Ignition ON. engine cranking or IUnnlng 

6. Read oTCs using the DST orSERVICE ADVISOR'M, 

GOrOO 

Faulty connectlon!s): 
Repair faulty 
connection(a) 

001076.10 feoccurs: 
00T00 

001076.10 doe. not 
reoccur: 
Problem Is intermittent. If 
no other codes arB 
presen1, see 
iNTERMITTENT FAULT 
DIAGNOSTICS, earlier in 
this Group. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,~ 
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., Pump SoIlnold 
SupplV Ch'Cl/lt Check 

Ct Pump SoIenokJ 
Retum Circuli Check 

., InlscUon Pump Check 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring snd theoIy o( opersrion infomlsrion, 5S8 DTC 001076.10 PUMP 
SOLENOID CIRCUIT MODERA TEL Y SHORTED supporting Informarlon. 

1. Ignilion OFF 

2. Disconnect pump solenoid connector aocl ECU connector 

3. Using a mulUmeter, measure resistance between terminal K2 01 the harness side ot 
the ECU connector and: 

• A good ground 
• AU other terminals In the EeU connector 

2. Disconnect pump solenoid connector anc! EeU connector 

3 UsIng a multimeter, measure resislance betweeflt 
the ECU connector and: 

• A \lOOd ground 
• All other tem'llnals In lhe EeU "",~~~ .. tr 

SOLENOID 

I . 

see DTC 001076.10 PUMP 
supporting inlotmation. 

. See REMOVE INJECTION PUMP and 
02, Group 090 01 this manual. 

or SERVICE ADVISOR. 

Malsurement gAlIl1.r 
than 20,000 ohms: 
GOlCO 

Maasuntment lUI thin 
20,000 ohms: 
Pump soIsnoid supply 

M~~ 

.., ... 1' ...... 
ohms: 

Measuremenl1eaa thIn 
20,000 ohms: 
Pump solenoid return 
wire shorted 

001078.10 reoccurs: 
Faully ECU 

001078.10 doe. not 
reoccur: 
Problem repaired 

04-160-272 4.5 L & 6.S L Level 12 Electronic Fuel System 
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CTM331 (05APR06) 

Trouble Code Diagnostics and Tests 

04·160·273 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

001076.13 - Pump Current Decay Time Invalid 

Pump 
Solenoid 

Pump 
Solenoid Connector 

~---J{® 

Stanadyne DE10 Infection Pump 

• The Stanadyne DE10 injection pump has an internal, 
fuel control solenoid that is controlled by the Engine 
Control Unit (ECU). The ECU switches current on 
and off in order to charge the solenoid. When the 
current to the solenoid is Increased, it moves a 
pump control valve into a position that allows for 
injection pressure to be developed. When the 
current to the soienoid is decreased, the pump 
control valve will return to a position that ends 
injection pressure. By controiling current to the 
solenoid, the EeU has the ability to manage 
quantity and timing of fuel delivery to the 

more 06~~:;" PUMP' 
manual. 

DTC 001076.13 

E 
C C 
U 0 

~
~ 

A E 

N T 
E 0 

R ; 

re~iStance In the pump solenoid. 

the following will occur: 

to 50% of full power 

j 

CTM331 (OSAPR06) 04-160-274 4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,~ 

PN • ...a 



Trouble Code Diagnostics and Tests 

001076.13 - Pump Current Decay Time Invalid 

ECU detects high resistance in the pump solenoid. 

001076.13 Pump CUrrent Decay Time Invalid Diagnostic Procedure 

8 Connection ChKk IMPORTANT: Do not force probel tnto connector 
U .. JT07328 ConnKtDl' Adapt.r T.lt KU to 

Mil rellJit. No 'Iulty connectkln(.): 

This will InlUrti thlt terminal dlrNIge does 

• Intennlnent Flult Test 

is a tnKIemarlf 

~fo<m&~" sse ore 001076. 13 PUMP 
intonn. ,ion. 

GOm f) 

Fsulty connItCUon(s): 
Repair faulty 
connectlon(s) 

001076.13 NOCCU.-.: 
GOTOe 

001076.13 doel not _. 
Problem Is intermIttent. If 
no OCher cod8a Ira 
prel8fll:, see 
INTERMITTENT FAULT 
DIAGNOSTICS, earlier In 
!his Group. 

CTM331 (05APR06) 04·160-275 4.5 L & 6.8 L Level 12 Electronic Fuel System .,-
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Trouble Code Diagnostics and Tests 

.. Pump SOlenoid NOTE: For wiring and theory 01 operation Infomutlion, SH OTC OOfrne. 13 PUMP 
Supply Circuit Check CURRENT DECAY TIME INVALID supportirlg t1fomMtion. 

1. Ignition OFF 

2. DIsconnect ~ solenoid connectOf and EeU connector 

3. Using a muilimeter. measure resistance between terminal K2 of lhe hameaa side 01 
the ECU connector and: 

• A good ground 
• An other terminals in the Ee U connector 

e Pump Solenoid NOTE: For wiring and theOty 01 operation information, SIN Dr," .''''7'.13 ,<>1 
Return Cln::ult Check CURRENT DECAY TIME INVALID suppcxtJng Infonnation. 

• Injection Pump Chack 

1. ignition OFF 

2. Disconnect pump solenoid conneclOf and EeU conneclor 

3. uu.g a multimeter, meUUfe resistance between 
the ECU c:onnec:tor and: 

• A good ground 
• AI other terminals WI the ECU ""'''''''ill 

, SH OTC 001076. 13 PUMP 
.... fotmation. 

See REMOVE INJECTION PUMP and 
02, Group 090 ollhls manual. 

i",, ';;;"'Oirr ,. SSAVICS ADVISOR. 

MHaurem.nt grulef 
ltIan 20,000 ohmt: 
GO TO" 

Me .. uremenl .... than 
20,000 ohfNI: 
Pump solenoid retum 
wire Ihorted 

001076.13 r.occurs: 
Fauly EeU 

001076.13 doe. not 
reoccur: 
Problem repaired 

j 

CTM331 (05APR06) 04-160-276 4.5 L & 6.S L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests 

001079.03 - Sensor Supply Voltage High 

Analog 
Throttle (A) 

Sensor 

Sensor Supply Voltage 

Analog Throttle IA) 
Sensor Connec or 

• The ECU supplies voltage to a few different sensors 
depending on the application. The ECU monitors the 
drop in voltage that the sensor causes and 
compares that drop to pre programmed values in the 
ECU's memory to determine the value of the 
parameter the sensor was measuring. In addition, 
the ECU monitors the exact voltage on the 5 volt 
supply circuit in order to ensure accurate readings. 

OTC 001079.03 

default values for the sensors that 
I input voltage. 

j 

CTM331 (05APR06) 04-160-278 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Trouble Code Diagnostics and Tests 

001079.03 - Sensor Supply Voltage High 

The ECU detects a voltage that is higher than 5.5 volts 
on the ECU 5 volt sensor supply circuit. 

001079.03 Sensor Supply Voltage High Diagnostic Procedure 

o Connection CMck IMPORTANT: Do not force probes Inlo '~:~:;Ili~~ 
Use JT07328 COnnector Adapter Teat {II 
Thia will enaure Ihat '"mlnll damlge 

NOTE: FOI wiring and Iheoty " """.,.~ 
SUPPI. Y VOL T AGE HIGH supporting 

Perlorm a preliminary 
connectOf. and 

will rfllu lt. No fautty connecllon(I): 
GO TO fJ 

Fautty connectlon(a): 
Repair taulty 
connection(s) 

• Intermittent Fault Tell ~~;~~~:~.: Information. sao ore 001019.03 SENSOR 
It /n1omv1iM. 

001079.03 reoccur: 
GO TO€) 

Of SERVICE ADVISOR. 

!he ECU communication software 

Make notes 01 any OTCs, then dear ali OTCs 

5. Ignition ON, engine OFF 

6. Read OTea using the OST OfSERVICE ADVISOR" ' . 

ADVISOR is a tradamark 0' Deare & 

CTM331 (05APR06) 

001079,03 dose not 
r.occur: 
ProtIIem is intermittent. " 
no OfWtr codes are 
present. see 
INTERMITTENT FAULT 
DIAGNOSTICS, earter In 
this Group. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,~ 
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• Sen.or SUpply WI ... 
Check tor Short 

CTM331 (OSAPR06) 

Trouble Code Diagnostics and Tests 

NOTE: For wiring lJIId theory 01 operation ktfomvli«l. orc 001079.03 SENSOR 
SUPPt Y VOLTAGE HIGH supporting IntonrYtion. 

1. ignition OFF 

2. Oiaconnec:t ECU connector 

3. UsIng. multlmeter. measure resistance ~ lennnal E2 the hameu end 01 
Ih& ECU connector and all other leminals In the hameu end 01 W\e ECU connector 

G .... ler 1hIn 20,000 
oh",,; 
Faulty ECU oomec:tor 
OR 
Fatity ECU 

J 

..... thin 20,000 ohl1\a! 

~.:~~r-

~ 
---1/1 
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Troub'e Code Diagnostics and Tests 

II 
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Trouble Code Diagnostics and Tests 

001079.04 - Sensor Supply Voltage Low 

Anal~ 
Throttle (A) 

Senaor 

Sensor Supply Voltage 

Analog Throttle (A) 
Senaor Connector 

• The ECU supplies voltage to a few different sensOfS 
depending on the application. The ECU monitors the 
drop in voltage that the sensOf causes and 
compares that drop to preprogrammed values in the 
ECU's memory to determine the value of the 
parameter the sensor was measuring. In addition. 
the ECU monitors the exact voltage on the 5 volt 
supply circuit in order to ensure accurate readings. 

CTM331 (OSAPR06) 04-160-282 

that Is lower than 4.44 
suppty circuit. 

default values 10f the sensors that 
I input voltage. 
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Trouble Code Diagnostics and Tests 

001079.04 - Sensor Supply Voltage Low 

The ECU detects a voltage that is lower than 4.44 
volts on the ECU 5 volt sensor supply circuit. 

001079.04 Sensor Supply VoHage Low Diagnostic Procedure 

o COnnection Check 

• Sensor Check 

IMPORTANT: Do I'IOt ton:. probe. ''''''' .. 0.'''''' 
Use JT07328 Connector Adapt.r Te.t 
Thl. will ensu,.. that termlnll damlge 

Perlomt e preliminary 110 ... _ 
connector, and any 
positloned tennil'l8ls. 

~DTC' 00'079.04 SENSDR 

~~:~:,::::.:;;~:::""o .. 1M Dre 001079.04 SENSOR 

OST or SERVICE ADVISOR. 

Start the ECU communication lohwa,. 

4. Make note 0/ any OTC., than crear all OTCs 

5. Ignition OFF 

6. Disconnect all 01 the sensors that reealva their 5 V supply lrom terminal E2 In the 
ECU connoc1or. 

7. Ignition ON, engine running 

8. Read OTCs using the OST orSERVICE ADVISOR'''. 

Is .II trademark of D6fJffJ & 

No flulty connICUon(I): 
GOlOa 

Flulty Connec:Uon(I): 
Repair faulty 
connection(s) 

001079.04 reoccurs: 
GOTO e 

001079.04 dlMl nol 
IWOCCUr: 
GO TO E) 
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Trouble Code DIagnostics and Tests 

., Inl ... rnntlnl Flull T •• I NOTE: For wiring and theoly 01 opfII'Blion Infotma/lon, Me DTC 001079.04 SENSOR 
SUPPLY VOLTAGE LOW supporring InfCKm8tion. 

1. ignition ON 

001079.04 fM)Ccur.: 
Sensor that ruet !he 
OTe !a laulty 
Replace end retn! 

J 

2. While mcom8CVng each of the I8I'IIIOtS one et a lime, read OTCs lUling the OST or 001079.04 doH not 
SERVICE ADVISOR. lWQCCur; 

e SenlOt' Supply Short NOTE: For wiring and tIIeoIy of opBnIlion infotmatlon, see DTC 001."'-04" 
to Ground Chec:tI SUPPf.. Y VOLTAGE LOW supporting /nf0rm8tion. 

CTM331 (05APR06) 

" ignition OFF 

2. 0isc0Mecl ECU COMeCtor 

3. Ullng a A'I\.OOmel .... ln8as1Jre resistance ''''' ... ''' 
hamesa end 01 the ECU conneclor and: 

• A good chassis ground 
• Terminal J2 In the hames. end of 
• Tennlnal 03 In the harness end 

, 

04-160-284 

FaIAlyECU~ 

OR 
Faulty ECU 

L ••• thin 20,000 ohms: 
Sensor 5 volt supply 
circuit shorted to a ,m",'" 
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Trouble Code Diagnostics and Tests 

001109.31 - Engine Protection Shutdown Warning 

The ECU detects /ow oil pressure, high engine coolant 
temperature. high loss of coolant temperature, or high 
fuel temperature. 

Engine Shutdown Warning: 

• This code informs the operator that the ECU will 
shut the engine down because it has detected a 
condition such as low oil pressure, high engine 
coolant temperature, high loss of coolant 
temperature, low coolant level, high fuel 
temperature, or a faulty injection pump. H the ECU Is 
programmed with engine protection with shutdown, 
the ECU has shut the engine down within 30 
seconds. Prior to shutdown, the engine will be 
derated. 

DTC 001109.31 will set If: 

• The ECU detects low oW pressure. 
• The ECU detects a high engine coolant temperature. 
• The ECU detects a high loss of coolant tenlpe,atu 
• The EeU detects a high fuel temperature . 

tf OTe 001109.31 sets. the following will 

• If OTC 000100.01 Is active, 
ENGINE OIL PRESSURE 
DIAGNOSTIC PRClCEIDUR 
the manual . 

• If Ole 000110.00 is 

ENGIN"E:A'(;~. 
HIGH 01 

.. ,oopof 

lGNIOSTlIC PROCEDURE 
Group of the manual. 

is active, see DTC 000174.16 
:ATllRE HIGH MODERATELY 

m.a,mc PROCEDURE earlier in this 
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. ,* 

PN_ 

-



l Trouble Code Diagnostics and Tests 

001110.31 - Engine Protection Shutdown 

The ECU detects low oil pressure, high engine coolant 
temperature, high foss of coolant temperature, or high 
fuel temperature. 

Engine Protection Shutdown: 

• This code informs the operator that the ECU shut 
the engine down because it has detected a condition 
such low oM pressure, high engine coolant 
temperature, high loss of coolant temperature, or low 
coolant level. If the ECU Is programmed with engine 
protection with shutdown, the EGU has shut the 
engine down. 

OTC 001110.31 will set If: 

• The EGU detects low oit pressure. 
• The EeU detects a high engine coolant temperature. 
• The ECU detects a high loss of coolant temperature. 
• The EGU detects a high fuel temperature. 

If OTC 001110.31 sets, the following will occur: 

• The EeU wilt have shut the engine down. 

If OTC 001110.31 sets: 

• If OTC 000100.01 Is active. see DlC 
ENGINE OIL PRESSURE 
DIAGNOSTIC PROCEDURE 
the manual. 

• If DlC 000110.00 is 
ENGINE CO'DLA.NTTE!A~ 
HIGH DIAGNOSTIC 
Group of the 

• If DTC 00011 
LOSS OF 

PROCEDURE earlier in this 
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Trouble Code Diagnostics and Tests 

001568.02 - Torque Curve Selection Invalid 
or Missing (750J Crawler Only) 

CAN (Controller Area Network) Torque Curve 
Selection 

• The ECU (A) has the ability to operate the engine on 
multiple, different torque curves. Individual curves can 
be selected based on information sent to the ECU over 
CAN (Controller Area Network) (8) by another 
controller. 

DTC 001568.02 will se111: 

• The ECU either receives no torque curve selection 
information, or receives torque curve infonnation that is 
not valid over CAN. 

If DTC 001568.02 sets, the following will occur: 

B 

K1 J1 H1 1 1 E1 01 C1 81 A1 

J2HGF20 DC 
KJ3HGF3 E3D 

J 
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Trouble Code Diagnostics and Tests 
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Trouble Code Diagnostics and Tests J 
001569.31 - Fuel Derate 

The ECU detects low oil pressure, high manifold air 
temperature. high engine coolant temperature, high 
loss of coolant temperature, or high fuel temperature. 

Fuel Derate 

• The fuel derate trouble code is set to indicate that 
the ECU has detected a condition such as low oil 
pressure, high manifold air temperature. high coolant 
temperature. high loss of coolant temperature, or 
high fuel temperature. If the ECU detects one of 
these conditions, it will begin to derate the amount of 
fuel delivered to the engine. 

DTC 001569.31 will set if: 

• The ECU detects low oil pressure. 
• The ECU detects high manifold air temperature. 
• The ECU detects a high engine coolant temperature. 
• The ECU detects a high loss of coolant temperature. 
• The ECU detects a high fuel temperature. 

If DTC 001569.31 sets, the following will occur: 

engine in an attempt to protect the 

If DTC 001569.31 sets: 

• If DTC 000100.01 or DTC 
one of the following PIO<:ed~ 
of the maooaJ: 

- DTC 000100.01 ENGINE OIL PRESSURE 
EXTREMELY LOW DIAGNOSTIC PROCEDURE 

- DTC 000100.18 ENGINE OIL PRESSU 
MODERATELY LOW DIAGNOSTIC 
PROCEDURE 

• If DTC 000105.16 is active. see DTC 
MANIFOLD AIR MODERA 
HIGH DIAGNOSTIC lIlis 
Group of the manual. 

• If DTC 00011 0.00, 
000110.16 is 

COOLANT 
LEAST SEVERE 

PROCEDURE 
6 ENGINE COOLANT 

MODERATELY HIGH 
PROCEDURE 

1.00 is active. see DTC 000111 .00 
COOLANT TEMPERATURE 

'"M."L THIGH DIAGNOSnC PROCEDURE 
earlier in this Group of the manual. 
If DTC 000174.1615 active. see DTC 000174.16 
FUEL TEMPERATURE HIGH MODERATELY 
SEVERE DIAGNOSTIC PROCEDURE earlier in this 
Group of the manual. 
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Trouble Code Diagnostics and Tests 

002000.06 - Internal ECU Failure 

Pump 
Pump Solenoid 

Solenoid Connector 

r* {® 

ECU has detected a short in the ECU that causes an 
extremely high current at the Injection pump. 

Stanadyne OE10 Injection Pump 

• The Stanadyne DE10 injection pump has an internal 
solenoid that is controlled by the Engine Control Unit 
(ECU). The ECU switches current on and off in 
order to charge the solenoid. When the current to 
the solenoid is increased, it moves a pump 
valve into a position that allows for injection 
to be developed. When the current to the 
decreased, the pump control valve will 
position that ends injection pressure. 
current to the solenoid, the ECU 
manage the quantity and i 

E 

~ 
C 
u 

information, see 
in Section 

a short in the ECU that causes 
current at the injection pump. 

sets, the following will occur: 

shuts down immediately 

If DTC 002000.06 sets: 

• Replace the ECU and retest 
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Trouble Code Diagnostics and Tests J 
002000.13 - Security Violation 

The ECU determines that It, OR another controller on 
the machine is not the right controller for the particular 
machine. 

Security Violation 

• When the ignition is first turned on, all of the 
control ers on the machine communicate with each 
other to make sure that all controllers are correct for 
the particular machine. 

oTC 002000.13 will set if: 

• The ECU detennines that it, OR another controller 
on the machine is not the right controller for the 
particular machine. 

If oTC 002000.13 sets, the following will occur: 

• The ECU will allow the engine to start, but will only 
allow low idle engine speed. 

• For other applications, see APPLICATION 
SPECIFICATIONS in Section 06, Group 
manual for the high oil pressure inpu\jlllli 
specification . 

tf oTC 002000.13 sets: 

• If one of 'he con'rolle". 
been replaced, make 
Installed. 

• If all =;~~::~t the correct part 
conlroners have 

OTCs. If they do, go 10 
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Section 05 
Tools and Other Materials 

Contents 

P ... 

Group 17o-Electronic Fuel/Control System Repair 
Tools and Other Materials 

Fuel System Repair and Adjustment 
Essential Tools .......... . ....... . .. . 05-170-1 

Fuel System Repair and Adjustment 
Servk:e Equipment and Tools ........... 05·170·3 

Fuel System Repair and Adjustment Other 
Malerials .................... . ...... 05-170-4 

Control System Repair and Adjustment 
Essential Tools ..................... . 05·170·5 

Control System Repair and Adjustment Other 
Materials ................. . ........ 05-170-10 

Group 18~iagnostic Service Tools 
ie Fuel System Diagnostic Tools ........... 05-180-1 
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Group 170 
Electronic FueUControl System Repair Tools and Other Materials 

Fuel System Repair and Adjustment 
Essential Tools 

NOTE: Order tools according to information given in the 
U.S. SERVICEGARV" Catalog or from the 
European MicrofIChe Tool Catalog (MTe). 

Injection Pump Drive Gear Puller ......... . JDG1560 

Remove drive gear from tapered shaft of injection pump. 

DE10 In}action Pump TIming Pin ... . 

Used for static lock pin timing during . 
injection pump. 

. . JDG1571 

CTM331 (OSAPR06) 
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Electronic FusVControJ System Repair Tools and Other Materials 

Injection Nozzle Puller ...... . ......... JDG1515·1 

@ 1 4b Use with slide hammer to remove injection nozzles. 

J001515·1 

Nozzle Bore Cleaning Tool ................ JDE39 

Clean injection nozzle bore in cylinder head. 

Spring Chamber Cap Wrench ......... . 

Used to remove the spring chamber cap 

J001521 

....... .... JDG1522 

pressure on RSN nozzles. 

J001522 

CTM331 (05APR06) 05-170-2 4.5 l & 6.8 L level 12 Electronic Fuel System 
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Electronic FueVControJ System Repair Tools and Other Materials 

Pressure Adjusting Screw Lock Nut 
Wrench ............. . . . .......... JOG151S-2 

Used to loosen or tighten lock nut of pressure adjusting 
screws. 

Nozzle Carbon Stop Seal Installer ..... JD258 (JO-258) 

Used to install carbon stop seal in injection nozzle groove. 

Fuel System Repair and Adliuo,trrle. 
Equipment and Tools 

NOTE: Order tools according to 
U.S. SERVICEGAR{71A 

JDG 1515-2 

CTM331 (05APR06) 05-170-3 4.5 L & 6.B L Level 12 Electronic Fuel System 

PN:471 

" 

" 

!. 

I 

,. 

" 



Electronic FueVControi System Repair Tools and Other Materials 

Injection Nozzle Tester (A. BOSCH) ......... JT25510 

Check nozzle opening pressure. 

Fuel Pressure Une ................. . . KJ010109 

To connect injection nozzle to BOSCH tester. 

Fuel System Repair 
Materials 

Thread lock and Sealer (Medium 
Strength) 

JT25510 

co_ 
I(JOl01()9 

u .. 

Apply to fuel supply pump mounting 
screws and fuelUne fittings. 

CTM33t (05APR06) 05-170-4 4.5 l & 6.8 llever 12 Electronic Fuel System 
.,~ 

PN_472 



Electronic FueVControl System Repair Tools and Other Materials 

Control System Repair and Adjustment 
Essential Tools 

NOTE: Order tools according to information given in the 
U.S. SERVICEGAR(}Iw Catalog or from too 
European Microfiche Tool Catalog (MTC). 

trademlJrlc 01 

Terminal Extraction Tool ... ..... ... . ..... JDG364 

Used to extract WEATHER PACK'w terminals from 
electrical connectors. 

WEATHER PACKrM Crimping Tool . . .... . 

Used to crimp WEATHER PACI(TM male 
terminals on 14·20 gauge wires. 
wire and the seal retainer at the 

.. .......... . JDGa65 

I-P,ACKN male and female terminals 

CTM331 (05APR06) 
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Electronic FueVControl System Repair Tools and Other Materials 

Packard Crimper . . , ... , .... . . . .... . ... JDG707 

Used to crimp WEATHER PACK, METRIPACK, 
SUMJTOMO, and YAZAKI male and female terminals on 
12·20 gauge wires. This tool crimps the wire and the seal 
retainer separately. 

Technician's Electrical Repair Kit .. . ....... . JOG155 

This kit is assembled with the most commonly used 
terminal extraction tools used to repair wiring harnesses 
on John Deere applications. This kit includes the 
following: JDG107 · Holding Plate, JDG139· Sure-Seal 
terminal Insertion tool, JDG140 • CPC and Metrimate 
terminal extraction tool. JDG141 • CPC Blade Type 
terminal extraction tool, JDG142· Mats-N-Lock terminal 
extraction tool. JDG143 • Mats-N·Lock terminal extractionG 
tool , JOG144 - Universal Crimping Pliers. JOG145 -
Electrician's Pliers, JDG146 - Canying Case, and JD 78 
- Deutsch 6-8 gauge terminal extraction/insertion t . 

Electrician's Pliers ... . . . . .. . . .. JDG145 

Used to cut, strip, 

CTM331 (05APR06) 05-170-6 4.5 l & 6.8 llevel 12 Electronic Fuel System 
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Electronic FueVControi System Repair Tools and Other Materials 

Technician's Electrical Aepalr Kit ... . . .. . .. JT07195B 

This kit is assembled with the most commonly used 
terminal extraction tools used to repair wiring harnesses 
on John Deere applications. This kit includes the 
foilowing: JDG140 - CPC and Metrimate terminal 
extraction tool , JDG141 - CPC Blade Type terminal 
extraction tool, JDG361 - Deutsch 12-14 gauge terminal 
extractlonlinsemon tool, JOG362 - Deutsch 16-1 a gauge 
terminal extractionlinsertion tool, JDG364 -
WEATHEAPACK terminal extraclion 1001, JDGn6 -
Metripack terminal extraction tool - Wide, JDGn7 -
METAl-PACK terminal extraction tool - Narrow, and 
JDG785 - Deutsch 6-8 gauge lermlnal extractionlinsertion 
tool. 

METAI-PACKTW Extractor (Wide) ... ........ JDG776 

Used to remove terminals from 56-Series, 280-Series, and 
630-Serles METAI-PACKTW connectors. 

Used to remove 
METAI-PACKTw, 

CTM331 (05APR06) 
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Electronic FueVControi System Repair Tools and Other Materials 

OEUTSCHT" Electrical Repair Tool Kit ....... . JOO359 

Used to extract terminals from DEUTSCHlN electrical 
connectors. A special crimping tool Is also included to 
crimp DEUTSCH terminals on wires. The following tools 
are included: JDG360 • Deutsch Terminal Crimping Tool, 
JDG361 - Deutsch 12-14 gauge terminal 
extractionlinsertion tool (set of 2), JDG362 • Deutsch 
1&-18 gauge terminal extractionlinsertion tool (set of 2), 
and JDG363 • Deutsch 20-24 gauge terminal 
extraction/insertion tool (set of 2) 

12-14 Gauge Extractor (Set 01 Two)' ...... .. JDG361 

Used to remove terminals on 12·14 gauge wires in 
OEUTSCH comectors. 

'IndutJed tr DEUTSCH EIecttk.tJ R.,. •• /G 

16-18 Gauge Extractor ....... JDG362 

_"sC,<E,.,,, .. , R~"'" K' . JDG359 
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Electronic FuellControi System Repair Tools and Other Materials 

2~24 Gauge Extractor (Set of Two)' ....... JDG363 

Used to remove terminals on 20·24 gauge wires in 
DEUTSCH connectors. 

'1nchxJ6d in DEUTSCH Electrical Repair Kit • Joo359 

Crimping Tooll . ....... . .......... . . . . JDG360 

Used to crimp DEUTSCH closed barrel terminals on 12·24 
gauge wires. 

'IncludiKJ In DEUTSCH Electrical Repair Kit· Joo359 

Terminal Extraction Tool ........... . 

Used to extract female terminals from 
Engine Control Unit (ECU) using 

Crimping Pliers' ..... . . . . JDG144 

on wires. It 
for the 

Universal crimp 
is recommended 
terminal not a specified crimp 
too/, use 

DBu/Sdl Extraction Tool 

JOOI44 

, , 

, , 
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Electronic FueVControl System Repair Tools and Other Mater/a's 

Control System Repair and Adjustment Other 
Materials 

Number 

JDT405 (U.S.) 

TY9375 (U.S.) 
TY9480 (Canadian) 
592 (LOCTITEO) 

AT66B65 (U.S.) 

N.~ 

HIgh Temperature Grease 

Pipe Sealant 

Lubricant 

LocmE Is 8 registered trademark 01 Loctile Corp. 
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ic Fuel System Diagnostic Tools 

NOTE: Order tools according to information given In 
the U.S. SERVfCEGARUM Catalog or in the 

SERVICEGARD is 11 trademarlf 0# Deefe & 

Fuel System Cap Plug Kit. . .... ..... ..... JDG998 

Used to protect the fuel system from dirt and debris when 
disconnecting fuel system components during fuel transfer 
pump pressure check. 

. . . . . JT05412 

CTM331 (05APR06) 

Group 180 
Diagnostic Service Tools 

European Microfiche Tool Catalog (MTC) 
unless otherwise noted. 
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Diagnostic SeMes Tools j 
ECU Communication Software KIt. .......... JDIS122 

Please refer to your John Deere Dealer website for 
information on obtaining the latest version of software. 

NOTE: Available from John Deere Distribution Service 
Centsr (OSe). United States and Canadian 
Agricultural dealers 00 NOT ORDER without 
first contacting your Branch or TAM. 

ECU Communication Hardware Kit ..... . 

Used with ECU Communication 
the kits enable a Windows C9S, 
NT compatible computer to read 
Engine Control Unit 
a 486/66 with 8 MB of 
parallel port. This kit II 
Deere applications 
connectors: 
gray 

CTM331 (05APR06) 
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connector, 
(early 8000 

. 0&'8";ack diagnostic 
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Diagnostic Service Tools 

Power Adapter . . . . . . . . . . . . . . . . . . . . . . DS1oo37 

Used with ECU Communication Hardware Kit. The power 
adapter connects between the PDM and the 26-pin, 
MagiKey connector. It is used whenever power is lost to 
the PDM during cranking the engine for the compression 
test. 

ECU Communication Hardware Kit ......... DS10023 

Used with ECU Communication Software Kit. Together, 
the kits enable a Windows ('95, '98, 2000, ME, and XP) 
NT compatible computer to read Information from the 
Engine Control Unit (ECU). The computer must 
a 486166 with 8 MB of RAM and an IEEE 1284 
parallel port. This kit allows communication 
Deere applications that use the black I 
diagnostic connectOf. All of the coonpc,,~~, 
shown to the right. 

States and Canadian 

CTM331 (05APR06) 
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Diagnostic Service Tools 

Digital Multlmeter .................... JT07306 

Test electrical components for voltage, resistance, current 
flow. or temperature. It Is especially good for measuring 
low vohage or high resistance circuits. 

Connector Adapter Test Kit ............... JT07328 

Used with JT05791 Oigital Multimeter to make voltage and 
resistance measurements In control system wiring hamess 
connectors. Can also be used to test terminals for proper 
fit. 

CTM331 (05APR06) 05-180-4 
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Group 200-Repair Specifications 
Unified Inch Bott and Screw Torque 

Contents 
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Values ......... .. .... .. ..... . ...... 06-200-1 
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Group 200 
Repair Specifications 

Unified Inch Bolt and Screw Torque Values 
TSI511 -I,»HIUtAY03 

o 

CTM331 (OSAPR06) 

Replac8 laslenera with the aama or higher gntde. II hlgJer 
grade fsaleM,. are used, tighten these to the strength of the 
original. Make sure lasl8n&l' Mads are dean and thel you 
property start thread engagement. When possible, lubricate 
plain or zinc plated lastenere other than lock nuts, ....... 8&1 bolts 
or wheel nuts, unleu diff8fenl Instruction. are given for the 

8. In (152 mm) long. Glade 1 applies lor hex cap screws OWIf 6 In. (152 mm) long. 

lubricant such as englne oil, laSlene,. with phosphate and Oil coal~. or 718 In. and larger fasteners with 

4.5 L & s.a L l evel 12 Electronic Fuel System 
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Repair SpecifICations 

Metric Bolt and Screw Torque Values 

TotqU8 values listed are for 
of the bon or screw. DO NOT 
value or tl!ttteni1g procedure 
stainless steellasteners lor 

CTM331 (05APR06) 

Shear bolls are designed to lall under pr&delennined loads. AlWays 
replace shear bolts with Identical property clau. Replace lasteners 
with the same or higher property class. " higher property class 
fast91'181S are used. Ilghlen these to the strength oItha original. Make 
sure fastener threads are clean and that you property starlthread 
engagement. When possible, lubricate plain or zinc plated lasteners 
olher than lock nuts, wheel bolts or wheel nuts, unless different 
instructions for the I 

such as engine oM, lastenelS with phosphate and 011 coalings, or M20 and larger lasteners with 

4.5 l & 6.8 l Level 12 Electronic Fuel System 
.,~ 
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Repair Specifications 

General OEM Engine Specifications 

ITEM 

Number of Cylindel'l 

Stroke 

0I0pI0a0m'" 

Compression Rallo 

Max.. Crank Pressure 

Governor Regulation (Industrial) 

Governor Regulation (Generalor) 

Oil Pressure At Rated Speed, Full 
load (± 15 pal) 

Oil Pressure At Low lete (Minimum) 

WldIh 

Ho;ght 

w.1ght 

CTM331 (05APA06) 

.045TF275 

• 
106 mm ( • • 19 In.) 

127 mm (5.0 In.) 

• . S l 
(276 cu in.) 

17.0:1 

0.5 kPa 
(2 H, O) 

7-10% ... 
345 kPa (SO psi) 

105 kPa (15 psi) 

860 mm (33.9 irI.) 

612 mm (2 •. 1 In.) 

994 mm (39.1 In.) 

451 kg (9931b) 

4().4SHF275 

• 
106 mm (4.19 In.) 

127 mm (5.0 In.) 

4.5l 
(276 cu in.) 

17.0:1 

0.5 kPa 
(2 H,O) 

7-10% 

'" 345 kP. (SO pili) 

105 kPa (15 psi) 

6066TF275 

• 
106 mm (4.19 In.) 

127 mm (5.0 in.) 

6.8l 
(414 cu in.) 

17.0:1 

0.5 kP. 
(2 H,o) 

7-10'" 

8068HF275 

• 
106 mm ( • . 19 

127 mm (5:::' 0"'11--~ 

1123 mm (4-4.2 In.) 

623 mm (24.5 In.) 

1015 mm (40.0 In.) 

587 kg (1290 Ib) 

06-200-3 4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,~ 
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Electronic Fuel System Repair and 
Adjustment Specifications 

Repair Specifications 

Item Me •• uremaflt 

Final Fuel Filter Bracket-ta-Cylinder Torque 
Head 

Final Fuel Filler Mounting 
Base-to-Bracket 

Primary Fuel Riter 
Bracket-to-Cyllnd8f Head and 
Alternator 

Primary Fuel FilterlWater Bowl 
Mounting Base-ta-Bracket 

Fuel Supply Pump 

Fuel Supply Pump Cap Screws 

Torque 

Torque 

Torque 

Pressure 

Torque 

Fuel line tube nuts Torque 

Injection PLmP Mounting Stud Nuts Torque 

Injection Pump Gear Mounting Nut Torque 

Injection Pump Fuel Oe6very 
(Pressure) Lines 

Injection Pump Timing Pin Plug 

Fuel Injection Nozzle 

Nozzle etum Leakage at 

73 N'm (54 Ib-ft) 

Nom (18 Ib·ft) 

25 N.m (19 Ib-ft) 

195 N.m (1451b-ft) 

27 Nom (20 Ib-ft) 

9.5 N'm (7.5 Ib-fi) 

j 

00 kPa (103 bar) (1500 psi) 
1 to 14 drops (maximum) within 30 
seconds 

CTM331 (OSAPA06) 06·200·4 4.5 L & 6.8 L Level 12 Electronic Fuel System .,. 
PN ..... 



Repair Specifications 

'tem Me.surement Specification 
" 

Fuel Injection Nozzle 

Rate Shaping Nozzle Opening Pressure for Setting ... : 
(New or Reconditioned) 

, 
... ; 

Opening Pressure for Checking .-
(New or Reconditioned) 
Opening Pressure for Setting (Used) 

Opening Pressure for Checking 
(Used) 

Rate Shaping Nozzle Opening pressure difference 700 
hetween cylinders 

Fuel Injection Nozzle 

Pressure Adjusting Screw Lock Torque 
Nut 

Uh Adjusting Screw lock Nut Torque Nom (3.5 Ib-ft) 

Fuel Injection Nozzle Hold-Down Torque 40 Nom (30 Ib-ft) 
Clamp Cap Screws 

Fuel Leak-Off Una Hex Nut 5 Nom (3.7 Ib·ft) 
:! 

(44 Ih-in.) 

Fuel Injection Pump Return Une 27 Nom (20 Ib-ft) 

Fuel Injection Nozzle Delivery 27 Nom (20 Ib-ft) 

" 

" 

CTM331 (05APR06) 06-200-5 4.5 L & 6.8 L Level 12 Electronic Fuel System I' .'-



Repair Specifications 

Electronic Engine Control Repair and 
Adjustment Specifications 

.... ....SUntmlnl 

Coolant Temperature Sensor In Torque 
Thermostat Housing 

Coolant Temperature Sensor In Torque 
Cylinder Head 

Crankshaft Position Sensor Torque 

011 Pressure Sensor Torque 

Manifold Air Temperature Sensor Torque 

Fuel Temperature Sensor Torque 

Fuel Heater Torque 

CTM331 (05APR06) 06-200·6 

J 
spec:"Ie8Uon 

15 Nom (11 Ib-ft) 

35 Nom (26 Ib-ft) 

14 N·m (10 Ib-ft) 

1 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
• • a 

PN. 490 
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Group 210 
Diagnostic Specifications 

Group 1501160 Electronic Fuel System Diagnostic Specifications 

..... 
Fuel Supply Pump 

Fuel Supply Pump 

Fuel Supply Pump 

Fuel Supply Pump 

CTM331 (05APR06) 

Melsuremenl 

Static Pressure 

Minimum Static Pressure at 850 rpm 
Engine Speed 

Minimum Positive Pressure at 2400 
rpm Engine Speed 

Minimum Flow at 2400 rpm Engine 
Speed 

Speclfic.tlon 

06-210-1 4.5 L & 6.8 L Level 12 Electronic Fuel System 

PN=491 
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Diagnostic Specifications J 
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Diagnostic Specifications 

Application Specifications 

Below is an overview of the specfications 6sted for 
applications in the next few pages. 

• Backhoes 
- Sensor Specifications - See BACKHOES -

SENSOR SPECIFICATIONS later in this Group. 
- Torque Curve Selection - See BACKHOES -

TORQUE CURVE SELECTION later in this 
Group. 

- Governor Mode Selection - See BACKHOES -
GOVERNOR MODE SELECTION later in this 
Group. 

- ECU Terminal Identification - See BACKHOES -
ECU TERMINAL IDENTIFICATION later in this 
Group. 

- Vehide Wiring - See Vehicle manual. 
• Crawlers 

- Sensor Specifications - See CRAWLERS
SENSOR SPECIFICATIONS later in this Group. 

- Torque Curve Selection - See CRAWLERS
TOROUE CURVE SELECTION later in this 
Group. 

- Govemor Mode Selection - See CRAWLERS
GOVERNOR MODE SELECTION later in this 
Group. 

- ECU Terminal Identification - See CFIA\~LlER:94 
ECU TERMINAL IDENTIFICATION later 
Group. 

- Vehicle Wiring - See Vehicle marv.Jal. 
• Excavators 

- Sensor Speciflcations - See 
SENSOR SPECIFICATIONS 

- Torque Curve Selection -
TORQUE CURVE 
Group. 

- Govemor Mode 
GOVERNOR 

CTM331 (OSAPR06) 

ITIF'Ir.,mnN later in this 

I Vehiclemanual. 

• Forwarders 
- Sensor Specifications - See FORWARDERS -

SENSOR SPECIFICATIONS later in this Group. 
- Torque Curve Selection - See FOR~IAF1DI'Rii · 

TORQUE CURVE SELECTION later in this 
Group. 

- Govemor Mode Selection - See 
GOVERNOR MODE SEI.EC:TIC)!iI'atel 
Group. 

- ECU Terminal Identification -
. ECU TERMINAL IDEI~m'ICA 
Group. 

- Vehicle Wiring -
• Harvesters 

,Ieelliic In· See HARVESTERS · 
SELECTION later in this 

Identification - See HARVESTERS 
JEFIMI'N~ILIDENTIFICATION later in this 

i Wiring - See Vehicle manual. 
Engines 

- Sensor Specifications - See OEM ENGINES -
SENSOR SPECIFICATIONS later in this Group. 

- Torque Curve Selection - See OEM ENGINES -
TORQUE CURVE SELECTION later in this 
Group. 

- Govemor Mode Selection - See OEM ENGINES -
GOVERNOR MODE SELECTION later in this 
Group. 

- ECU Terminal Identification - See OEM ENGINES 
- ECU TEAMINALIDENTIFICATION later in this 
Group. 

- Electronic Control System Wiring Diagram for 
Base ECUs - See OEM ENGINES -
ELECTRONIC CONTROL SYSTEM WIRING 
DIAGRAM BASE ECUS later in this Group. 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
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... 
Diagnostic Specifications 

- Electronic Control System Wiring Diagram for 
Early Extended ECUs . See OEM ENGINES -
ELECTRONIC CONTROL SYSTEM WIRING 
DIAGRAM EXTENDED ECUS (EARLy) laler In 
this Group. 

- Electronic Control System Wiring Diagram for 
Later Extended ECUs . See OEM ENGINES -
ELECTRONIC CONTROL SYSTEM WIRING 
DIAGRAM EXTENDED ECUS (LATER) laler In 
this Group. 

- 4.5L & 6.8L OEM Application Instrument 
PaneVEnglne Start Components Electrical Wiring 
Diagram· See OEM ENGINES - 4.SL & 6.8L 
OEM APPLICATION INSTRUMENT 
PANEUENGINE START COMPONENTS 
ELECTRICAL WIRING DIAGRAM later in this 
Group . 

• Skldders 
- Sensor Specifications - See SKI DOERS -

SENSOR SPECIFICATIONS later in this Group. 
- Torque Curve Selection - See SKIDDERS -

TORQUE CURVE SELECTION later in this 
Group, 

- Governor Mode Selection - See SKIDDERS -
GOVERNOR MOOE SELECTION later in this 
Group. 

- ECU Terminal Identification - See SKIDDERS -
ECU TERMINAL IDENTIFICATION laler in this 
Group. 

- Vehicle Wiring· See Vehicle manual. 
• lelehandlers 

- Sensor Specifications - See TElEHANDLERS -
SENSOR SPECIFICATIONS later )n this Group. 

- Torque Curve Selection· See TElEHANDLEAS · 
TOROUE CURVE SELECTION later in 
Group. 

- Governor Mode Selection· See 
• GOVERNOR MODE I 
Group. 

- ECU Tenninal Identification . 
TELEHANDLERS • ECU 
IDENTIFICATION later In 

- Vehicle Wiring · See V"',iol. 
• Tractor. 

- Sensor 

IdentiUcali,on • See TRACTORS· 
IDENTIFICATION later in this 

Wiring· See Vehicle manual. 

CTM331 (05APR06) 06-21D-4 4.5 l & 6.8 l Level 12 Electronic Fuel System 
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Diagnostic Specifications 

Backhoes· Sensor Specifications 

The specifications shown below are vohage, pressure, 
and temperature parameters that the Engine Control Unit 
(ECU) uses to determine whether a Diagnostic Trouble 
Code (DTC) Is set for a given sensor. 

Senoo. 

Analog Throttle (A) 

All Tompemluor8 

Engine Cool.nt 
T8fTl)ttrature (ECT) 

Fuel TCNl'ij)Mtute 

Security VIoIallon 

CTM331 (05APR06) 

SPN.FMI 

000091 .03 

000091 .().4 

000105.03 

000105.().4 

000110.00 

000110.03 

000110.().4 

00017"'.03 

00017"'.().4 

00017"'.16 

.... aured sensor 
Parameler 

High Input Voltage 

Low Input Voltage 

HIgllnput Voltage 

Low Input Voltage 

Most Severe Temperature 

06-210-6 

Above "'.7 Vol. 

Below 0.3 Vol .. 

Below 0.1 Volts 

Exceeds 120'"C (248"F) 

Security VIolation 

• 
ECU daretes engine 2% 
per minute untl engine 

t 

ECU derales engine 20% 
per minute until engine 
run. at 80% of lull 

J 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,~ 
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Diagnostic Specifications 

Backhoes· Torque Curve Selection 

Torque Curve selection for S.ckhoes 

Torque Curve' on 
SERVICE ADVISOR''' Con<Itions lor TOfque Curve 

Normal operallon 

SERVICE ADVISOR Is II trademarfl" 01 DeenJ '" 

Backhoes· Governor Mode Selection 

DeslrH Speed Governor Selec:Uon tor Backhoes 

Mode Selecled on 
SERVICE AOVISOR'" 

o 
Condlllons 

Normal droop 

Max. Speed Govemor selection tor Backhoes 

Mode Seleded on 
SERVICE ADVISOR'" Condilions: 

• Notmal droop 

SERVICE ADVISOR is 

CTM331 (05APR06) 06-210-7 4.5 l & 6.B l level 12 Electronic Fuel System 
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DIagnostic Specifications J 
Backhoes - ECU Terminal Identification 

CTM331 (05APR06) 06-210-8 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Diagnostic Specifications 
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Diagnostic Specifications j 
Crawlers - Sensor Speclflcallons 

The specifications shown below are voltage, pressure, 
and temperature parameters that the Engine Control Unit 
(ECU) uses to determine whether a Diagnostic Trouble 
Code (OTe) Is set for a given sensor. 

CTM331 (05APR06) 06-210-10 

'. 

4.5 l & 6.B L Level 12 Electronic Fuel System 
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Diagnostic Sp9Cificatlons 

II 
senIOr SPN.FMI Out of Ringe Vilul ne,.le ' . 

Analog Throttle (A) 00009Ul3 High Input Vollage Above U Volts 
.... , .... 

000091 .04 Low Input Voltage Below 0.3 Volts 1100 .... 

ON Pressure 0001OCI.Ol &tremely Low Pressure Below an extremely low 
engine 011 preswre. this 
pressure Iocreases with 

000100.03 H~ Input Voltage 

000100.04 Low Input Voltage ...... 
Temperature 000105.03 Hi{Il Input Voltage 

000105.04 Low Input Voltage eng ... 
Is clsabled. 

Engine Coolant 000110.00 Most Severe 
Temp8f3hKe (Eel) 

000110.03 

000110.04 

Loss 01 Coolant 000111 .00 ECU derates engine 20% ' I 
Temperature per minute until engine 

. , 
runs at 60% 0/ full 

0001 I 1.03 Exceeds 4.9 Volts High loss of 
temperature 

Below 0.05 Volts Hlgllosa of coolant 
temperature engine 

Fuel Temperature High Input Voltage Exceeds 4.9 Volts HIgl fuel temperature 
engine protection Is -. 

Low Input vonage .'"" Higl fuel t8fl1)8rature 
engine protection is ' , -. 

Moderately High Exceeds 120"C (248"F) ECU derates engne 2"!. 1· 
Temperature per minute until engine 

runs al 80% 01 full 

CTM331 (OSAPA06) 4.5 L & 6.8 L Level 12 Electronic Fuel System " 
PN:501 



Diagnostic Specifications J 
Crawlers - Torque Curve Selection 

Torque CUrve Selection tOf' CrawMirs 

Torque Curve' on 
SERVICE ADVISOR'" Conditions for Torque Curve 

Normal operatlon 

SERVICE ADVISOR Is .. ,ntdemarlt 01 Deere & 

Crawlers - Governor Mode Selection 

Onlred SpMd Governor Selection for CnlwI.,. 

Modo Selacled 00 
SERVICE ADVISOR'" 

o 

Modo &MecIecI on 
SERVICE ADVISOR'" 

• 

SERVICE ADVISOR Is .. 

CTM331 (05APR06) 

Condition. _d_ 
Condition .. : 

Normal droop 

06-210-12 4.5 L & 6.8 L Level 12 Electronic Fuel System .,-PN_ 



Diagnostic Specifications 

Crawlers - ECU Terminal Identification I I 

... ! , 

.' I . , 

I 
" 
, , . 
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Diagnostic Spscifications J 
Excavators - Sensor Specifications 

The specifications shown below are voltage, pressure, 
and temperature parameters that the Engine Control Unit 
(ECU) uses to determine whether a Diagnostic Trouble 
Code (OTC) is set for a given sensor. 

Engine Coolant 
Ternpenlture teen 

FIJIII Temperature 

CTM331 (05APR06) 

SPN.FMt 

000105.03 

000105.04 

000105.16 

000110.00 

000110.03 

000110.04 

000110.15 

000110.18 

000174.03 

Uuaurecl Senaor 
Panllneter 

High Input Voltage 

low tnput Voltage 

Moderately High 
Temperalure 

Moat 5ev&re TemperatOOl 

High Input Voltage 

Low Input Voltage 

06-210-14 

Above 4.9 Voll 

Below 0.1 Volta 

Below 0.1 Volta 

ECU deraleS engine 2% 
per minute until engine 

ECU 

High IueI temperature 
engine protection II ......... 
Higtlluel temperature 
engine proCecIIon II .,.-
ECU deratea engine 2% 
per mlnL1le until engine 
n.m at 80% of full 

4.5 l & 6.8 l level 12 Electronic Fuel System .,a 
P ....... 



Diagnostic Specifications 

Excavators - Torque Curve Selection 

Torque Curve Selection tor ExclVatora 

Torque Curve 'on 
SERVICE ADVISOR'" ConditiOns tor Torque Curve 

2 Altitude Derate 

Excavators - Governor Mode Selection 

Dealred Speed Governor Selecllon tor Elcavators 

Mode Selected on 
SERVICE ADVISOR'" Conditions 

o Normaldfoop 

MIIJ:. Speed Gov.mor Selectlon tor Elc.vstora 

Mode Selected on 
SERVICE ADVISOR'" 

• 

CTM331 (05APR06) 06-210-15 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Diagnostic Sp6ciflcations 

Excavators - ECU Terminal Identification 

CTM331 (OSAPR06) 06-210-16 4,5 L & 6,8 L Level 12 Electronic Fuel System .,D 
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Diagnostic Specifications 

II 
; : 

.' I . , 

" 
, , . 
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Dfagnostic Specifications 

Forwarders - Sensor Specifications 

The specifications shown below are voltage, pressure, 
and temperature parameters that the Engine Control Unit 
(ECU) uses to detennine whether a Diagnostic Trouble 
Code (OTC) Is set 10( a given sensor. 

CotIIInuM on .... 

J 

CTM331 (05APR06) 06-210-18 4.5 L & 6.8 l Level 12 Electronic Fuel System .PN_ 
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Diagnostic Specifications 

Sensor Speclflcallon.'or Forwlrders 

000174.18 Modefalely High Exceeds l2O"C (248°F) 
Temperature 

Security VlcUtion 002000.13 Security VIoIaIlon 

Forwarders - Torque Curve Selection 

Torque CUrve Selection lor Forwarders 

T 0JQU8 Curve • on 
SERVICE ADVISOR'" CooditIonIlot Torque Curve 

Nonnel Operalion 

SERVICE ADVISOR Is • tradem8rlf 

Forwarders - Governor Mode S.,lee,t.iI?' 

Mode_on 
SERVICE ADVISOR'" 

is • ttadarnarlc 01 Deera & 

ECU derates engine 2% 
per minute untU engine 
IlI"III at eo% d fuM power. 

ECU derates engIntI 
500% per ri'lu1e unUl 
engine runs at of lUll 

"""',. 

J 

CTM331 (05APR06) 06-210-20 4.5 L & 6.8 l Level 12 Electronic Fuel System .,. 
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Diagnostic Specifications 

Forwarders - ECU Terminal Identification 

ECU Termlnel Function Eeu Termln •• SenIOr Connector Tenntrwl , 

Switched BallttfY A2 NlA' 

Unswilched Battery ., NJA' 

System Ground J2 NlA' 

CAN HI!;tI 01 NJA' 

CAN ..... F1 NA 
5V Sensor Supply E2 Cl\anges with e 

SenIOr Ground 03 

Analog Throllie (A) Input (1010 FOIW8rders ONly) E1 

Analog Throttle (6) Input (1010 FOIW8r<1elS ONLY) F2 

Crank Position tnput .2 
Crank PosIlion Retum C2 

Pump Solenoid Relum A3 

Pump SolenoId Supply K2 A 

Fuel Temperature Input C3 A 

Engine Coolant Temperature Input A 

Manifold Air T&mperalure Input A 

011 Preaaure tnlM • 
"NIA • Not Applicable 

CTM331 (05APR06) 06-210-21 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Diagnostic SpeciflC8tions 

Harvesters - Sensor Specifications 

The specifications shown below are voltage, pressure, 
and temperature parameters that the Engine Control Unit 
(ECU) uses to determine whether a Diagnostic Trouble 
Code (DTC) Is set for a given sensor. 

CTM331 (OSAPR06) 

J 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
••• 

PN-512 



Diagnostic Specifications 

Harvesters ~ Torque Curve Selection 

Torqu. Curva 5elecUOn for Herv •• I.,.. 

Torque CUrve It on 
SERVICE ADVISOR'" Condition, for Torque Curve 

Normal operation 

SERVICE ADVISOR is " tradftmarlc 01 Deers & 

Harvesters ~ Governor Mode Selection 

Mode Selected on 
SERVICE ADVISOR'" 

o 
CondHIon. 

Max. SpHd Govemor 5e11ctlon for Harv •• t.,.. 
Mode Selected on 
SERVICE ADVISOR'" Condition.: 

9 Normal droop 

CTM331 (05APR06) 06-210-23 4.5 L & 6.8 L Level 12 ElectronIc Fuel System 
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Diagnostic Specifications J 
Harvesters - ECU Terminal Identification 

CTM331 (05APR06) 06-210-24 4.5 L & 6.8 L Level 12 Electronk: Fuel System 
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Diagnostic Specifications 

" i: 

.' I . ! 

L: 

: . 
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Diagnostic Specifications 

OEM Engine. - Sensor Specifications 

The specifications shown below are voltage, pressure, 
and temperature parameters that the Engine Control Unit 
(ECU) uses to detennine whether a Diagnostic Trouble 
Code (OTe) Is set for a given sensor. 

CTM331 (05APR06) 06-210-26 
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Sen~r SPN.FMI 

Analog Throttle (A) 000029.03 

000029.Q.4 

Analog Throttle (B) 000028.03 

000028.04 

Oil Pressure 000100.00 

000100.03 

000100.04 

000100.18 

Air Temperelure 000105.03 

Engine Coolant 
Temperature (ECl) 

CTM331 (OSAPR06) 

000105.04 

000105.16 

Diagnostic Specifications 

Measured Senaor 
P.r.met.r 

High Input Voltage 

low Input VaItage 

Hi!;'! Input Voltage 

low input Voltage 

Extremely low Pressure 

low Input Voliage 

least Severa 
Temperature 

Moderately Severe 
Temperal\Jr8 

Out of Ringe Varue 

Above -4.7 Voltii 

Below 0.3 Volts 

Above -4.7 Volts 

Below 0.3 Vortl 

H englnal: 
Exceeds l00"C (212"F) 
T engines: 
Exceeds 12l)OC 

Exceeds t urc (244"f) 

E.ceeds 4.9 Volts 

Below 0.05 vona 

Exceeds 113-(: 

Derat. 

, ....... 
availabla, NO 

I 

If no othaf Ihronle 

ECU derates engine 2% 
per minute unt~ eogIna 
runs at 80% 011011 power. 

ECU cllnlles engine 2% 
per minute untN engine 

of lull 

derBtes engine 40% 
per minute until engine 
runs at 60% 01 lull 

4.5 L & 6.8 L Level 12 EJectrorUc Fuel System .
PN-517 
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Fuel Temp8f.'ur. 000174.03 

000174.04 

000174.16 

Diagnostic Specifications 

SenlOl' Specific. tiona !Of' OEM Engine. 

High Input Voltage Exceeds.u Volts 

Low Inpul Voftsge 

Moderately High 
Temperature 

Below 0.1 vons 

ElCceedll2QOC (24S"F) 

OEM Engines - Torque Curve Selection 

Torque Curw StI'-ctlon for OEM Envlnes 

TOftIU8 Curve' on 
SERVICE ADVISOR'" 

SERVICE ADVISOR •• 

CondItIons lor Torque CUrve 

Normal CUtVlI 

High luellemperature 
engine protection Is --

J 

CTM331 (OSAPR06) 06-210-28 4.5 l & 6.8 L level 12 Electronic Fuel System .,* 
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Diagnostic Specifications 

OEM Engines· Governor Mode Selection 
With OC03038 Software or Later 

Desired Speed Governor Mo6e Selectk)i1 for OEM Engines 

Goyamor ModI 

o 

2 

3 

• 

CondJUons 

Nomal Droop - (Default Gainset) 

Isochronous Droop- (Default 
Galnset) 

Normal Droop - (SeIGc:tabIe 
Gainset) 

Isochronous Droop- (Selectable 
Gainsel) 

Engine Crulle 

Desired Speed Governor Mocte Seleclion for OEM Engine. 

Gov.mer ModI 

• 
10 

11 

12 

15 

CTM331 (OSAPR06) 

Condition. 

Normal Droop - (Default Gainset) 

Isochronous Droop- (Default 
Galnset) 

Normal Droop - (Selectable 
Gainset) 

lsochlonous Dloop- (Selectable 
Gainset) 

06-210-29 

" ; : 

• , . 

. , 

4.5 L & 6.8 L level 12 Electronic Fuel System II •. ~ 
PNc519 
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Diagnostic Specifications J 
OEM Engines· Governor Mode Selection 
With OC03033 Software or Earlier 

NOTE: To determine the ECU software for this engfne, 
read ECU Software Part Number using the 
diagnostic software. The earlier the software, the 
lower the number will be. 

Dnl~ Speed Govemor SMlctlon tOf' OEM engines 
__ 00 

SERVICE ADVISOR'" 

o 
10 

Normal Droop 

Isochronous Oroop 

Un. Sj)MCI Govwnor Selection tor OEM Engines 

Governor Mode CondItions 

o Normal Oroop 

• Gen Sets ONLY: Above 93%lhtOtt\e at 
1800 RPM 

10 Isochronous Droop 

CTM3:l1 (OSAPR06) 06-210-30 4.5 l & 6.S L Level 12 Electronic Fuel System .."..,0 
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Diagnostic Specifications 

OEM Engines - ECU Terminal Identification 

CTM331 (OSAPR06) 06-210-31 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Diagnostic Specifications 

OEM Engines - Electronic Control System Wiring Diagram - Base ECUs 
RG12M2 _ 11l-31r.1AAQ3 

'11 StMor be~ , .. V) 

""-

, ' 

~12.(ECU) 

CTM331 (05APA06) 06-210-32 4.5 L & 6.8 L Level 12 Electronic Fuel System .'-PN",S22 
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l Diagnostic Specifications 

OEM Engines - Electronic Control System Wiring Diagram - Extended ECUs (Early) 

, 

CTM331 (OSAPR06) 

,,- J: <--t-x" -f <-
POR TUVW 

'" 

.. " i:.::.::. 

j 

J 
i 

X3 .. ''''_1 _ 
_ _ _ lc-toor 

, , 

: . 

80._11 

06-210-33 4.5 l & 6.8 L Level 12 Electronic Fuel System 

PN-523 

Page -A 

-



• 

This page is intentionally left blank, 



A 0 0p!I0na 000 12V !Cu. And • __ On All :M'III!CUs 

I 

'-·HT ~ 
I J H Q I 1 ___ ______ __ ___ § 
~C- X7 ... 

Page - B 

.., 

I 



This page is intentionally left blank. 



Page - C 



This page is intentionally left blank. 



! 
'!l 
u 

"' 11 
i 
;B , 
E 

I 
• m .. 
C 

i!' 

" I 
~ 
E • ~ 
~ 

" 
I 
~ 

~ 
~ · 
~ I 
! I 
ill 1 
o i 

- - --

; I 

2 

s 

" 

.Jd 

l'~ 
_ J 
•• 

-i 
• 
! 

, , 
" 

., 
• • • . 

, 
-.. , 

~ 
• 
'l 

~ ~ N 

:!l 

I 
~~~I~L ----~-- '!l 

I 

< . , , , t , , , l , , , , , , , , . , 
jJ 
:1 , , . , , , 

-



This page is intentionally left blank. 



X6: 

B1 .. =-, ... - B2 , .. 
'-

, 
- __ I 

Page - A 

L 
OEN 

"'''''' 

= 
A1 =-~:~a~":MY) 

'" 
SD Focu. 12 (lCU) 

CTM33 



This page is intentionally left blank. 



Diagnostic Specifications 

OEM Engines· Electronic Control System Wiring Diagram· Extended ECUs (Later) 

A 0 .. Oplioow On 12Y [Cu ....... 
Indudtd 0.. AII:MY leu. 

CTM331 (05APR06) 

" • 

'-,n,-",
• J H Q 

.-------------~ I 
Dllltr>Mk ~ X7 

06-210-34 

Page· B 

Kl F02 .u , ... 
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Diagnostic Specifications 

OEM Engines· 4.SL & 6.8L Instrument PaneVEnglne Start Components Electrical Wiring 
Diagram 
RGI1M1 ·lIH_COl 

x, 

CTM33 ' (OSAPR06) 06·210·35 

Page· A 
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Diagnostic Specifications 

Skldders - Sensor Specifications 

The specifications shown below are voltage, pressure, 
and temperature parameters that the Engine Control Unit 
(ECU) uses to determine whether a Diagnostic Trouble 
Code (OTC) is set for a given sensor. 

CTM331 (05APA06) 06-210-36 4.5 L & 6.8 l Level 12 Electronic Fuel System .,. 
PN-528 



Diagnostic Specifications 

Son_ SPN.FMI ..... ured Sensor OUt 01 R.nga Value 00< ... 
P_t.r 

Analog ThronIe (A) 000091 .03 HIg\ I~ Voltage Above 4.7 Volts It no other 
avalable, ruo 

()()()()91 .04 Low IIlM Voltage Below 0.3 Volts 

Oil Pressure 000100.01 Extremely Low Pressure 

000100.03 High Input Voltage Above 4.5 Volts 

000100.04 Low Inpul Voltage Below 0.3 Vohs 

AirT~.tura 000105.03 Hi!tl11lM Voltage ...... 
000105.04 Low Inpul Voltage 

000105.18 Modefale4y H~ 
Temperature 

Engine CooIanl 000110.00 Mo" 
Temper.tura (ECl) 

000110.03 ";gh Volt, 

000110.04 --Is disabled. 

000110.18 Exceeda 11<rC (23O"F) ECU deratee engine 2% 
per minute until engine 
run. at 80% of luU 

Fuel Tamperalura 000174.03 Exceeos 4.9 Volts Higlluel t~ralul. 
engine protection II ........ 

Balow O. t Volts 
I. 

ElCHds l2O"'C (248°F) ECU darales engine 2"t. 
P8f nMu1e until er9n8 

1 

CTM331 (05APA06) 4.5 L & 6.8 L Level 12 ElectronIc Fuel System 

PN.s27 
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Diagnostic Specifications 

Skldder. - Torque Curve Selection 

Torque Cwve II on 
SERVICE ADVISOR'" ConOtionIIOf TOlQU8 Curve 

Normal opera'ion 

Skidder. - Governor Mod. Selection 

C..'red Speed Governor SelectIon for $kidders ............. .., 
SERVICE ADVISOR'" 

o 
CondlUons 

Normal droop 

MaL Speed Governor SelectJon tor S'ddlHri 

Mode Selected on 
SERVICE ADVISOR'" COndition.: 

• 

CTM331 (05APR06) 06-210-38 4.5 L & 6.8 L l evel 12 Electronic Fuel System 
.,~ 

PN .. 528 
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Diagnostic Specifications 

Skldders - ECU Terminal Identification 

ECU Terminal FunctlOfl Eeu Terminal . Sensor COnnector Terminal' 

Switched BanIK)' NlA' 

Unswilched Banery K1 NlA' 

System Ground J2 NlA' 

CAN High 01 NlA' 

CAN Low F1 NA 
sv Sensor SUpply E2 enanoes with each 

Sensor Ground 03 

Analog Thronle (A) Input ., 
MUlti-stale Throttte If1)UI C1 

Crank Position Inpul .2 
Crank PosItion Relum 02 

Pump Solenoid Retum A3 

Pump SolenoId Supply K2 

Fuel T~lure Input C3 A 

Engine Coolant Temperature If1)UI A 

Manifold Air T~ature I~ A 

011 Pressure Input • 
ON/A . NOI Applicable 

I 

CTM331 (05APR06) 06-210-39 4.5 L & 6.B L Level 12 Electronic Fuel System .,a 
PN->2' 



Diagnostic Specifications 

Telehandlers - Sensor Specifications 

The specifications shown below are voltage, pressure, 
and temperature parameters that the Engine Control Unit 
(ECU) uses to detennlne whether a Diagnostic Trouble 
Code (OTC) is set for a given sensor. 

COn*-..... xt ,. 

CTM331 (05APR06) 06-210-40 4.5 L & 6.8 L Level 12 Electronic Fuel System 
. ,* 

PN. 530 
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SOn_ SPN,FMI 

Analog Throttle (A) 000091 .03 

000091.04 

Oil PreSSUfe Switch 000100.01 

000100.04 

Air Temperature 000105.03 

000105.04 

000105.1S 

Engine Coolanl 000110.00 
Temperature (ECl) 

000110.03 

000110.04 

000110.15 

000"0 .• 6 

Fuel Temperature 

CTM331 (05APA06) 

Diagnostic Specifications 

Me .. ured s.n1lOl' Out 01 Range Value Defate 
Parameter 

High Inpul Voltage Above 4.7 Volts 

wi' "" 

Low Input VoIlag8 Below 0.3 Volts 

Extremely Low Pressure Ir1lU1 cIn:ui1 is grounded No derate 
when engine Is running al 

Input Votlaga 

High Input Voltage 

Low Input Voltage 

Moderately Higl ECU derales engine 2'1'0 
T emparature per minute untY angine 

Most Severe ECU derales engine 80% 
pet minute until engine 

40'1'0 01 lull ... ,.,. 
Is disabled . 

VoII, H~ ..... 
Is disabled. 

Exceeds lOS"C (22S"F) ECU derates engine 20'11. 
par minute untli engine 

Exceeds 11SoC (239"F) ECU darates engine 40% 
per minute unlll engine 

Exceeds 4.9 Volta High luell~"lure 
enone protection Is , 

Low Input Voltage Below 0.1 Volts High luell8fT'4)erature 
engine prolectlon .. 
disabled. 

Moderately Exceeds 12QOC (246°F) ECU derates angina 2% 
Temperature per mlnllle untW engine 

runa at 80'1'0 01 lui 

4.5 L & 6.8 L Level 12 Electronic Fuel System 
. ,* 

PNa53' 



Diagnostic Specifications 

Telehandlers - Torque Curve Selection 

Torque Curve Selection lor Telehlndillr. 

Torque Curve , on 
SERVICE AOVISORTM CondIlions for Torque Curve 

Normaf Operetlon 

SERVICE ADVISOR Is a tradema,* 01 Dee", '" 

Telehandlers - Governor Mode Selection 

Dellred Speed Governor Selection lor Telllhindiers 

ModI Selected on 
SERVICE ADVlSORTM 

o 
COnditions 

Normal Droop 

MIl •. 59Md GowImot" Selection lor Telllhindlen 

Mode Selected on 
SERVICE ADVISOR'" CondiHons: , Normll droop 

SERVICE A.DVISOR Is. trademlJl1c 

CTM331 (05APR06) 06-210-42 4.5 L & 6.8 L Level 12 Electronic Fuel System 
.,* 



Diagnostic Specifications 

Telehandlers - ECU Terminal Identification 

CTM331 (05APR06) 06-210-43 4.5 L & S.8 L Level 12 Electronic Fuel System .
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Diagnostic Specifications 

Tractors - Sensor Specifications 

The specifications shown below are vohage, pressure, 
and temperature parameters that the Engine Control Unit 
(ECU) uses to determine whether a Diagnostic Trouble 
Code (OTC) is set for a given sensor, 

CTM331 (05APR06) 06-210-44 

,. 

4.5 L & 6.8 L level 12 Electronic Fuel System 
. ,* 

PN-534 
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Diagnostic Specifications 

Senaor SPN.FMI Oul of Rlnp V.lul Derate 

Analog Throttle (A) 000091.03 High Input Voltage Above 4.7 Volts 
wiJl~ 

000091 .04 loW Input Voltage Below 0.3 Volts 

Analog Throttle (8) 000029.03 High Input Voltage 

000029.04 Low Input Voltage 

Analog Throttle 000026.03 High Input VoIIa!)8 

000028.04 Low \npUI Voltage 

Air Temperatura 000105.03 High Inpul Voltage 

000105.04 

000105.16 ECU 
I 

EngIne Coolant 000110.00 EeU derates engine 20% 
Temperalure (ECT) per minute unlil engine 

I 

000110.03 Exceeds 4.9 Volts 

Below 0.1 Volts 

Exceeds !!OOC (230"F) I 
Moderately Sellere Exceeds 112"C (234°F) EeU derates enjjne 2% 
T emperalure per minute IKItH engine 

ruM al 90% of luH 

F ... High Input Voltage Exceeds 4.9 Volts High luel temp8fBture 
engine protection Is ........ 

CTM331 (OSAPR06) 4.5 L & 6.8 l Level 12 Electronic Fuel System . ,g 



Diagnostic Specifications 

Sensor Speclf\c.Uons for Tr8clors 

000174.04 

000174.16 

Tractors - Torque Curve Selection 

TOfqU8 CuM' on 

Low Input Voltage Below 0.1 Volts 

Moderalilly High 
Temperature 

Exceeds 12O"C (248°F) 

SEAVICE ADVISOA'" Conditions lot Torque CUI'Va 

Normal Operation 

Tractors - Governor Mode Selection 

Mods Selected on 
SEAVICE ADVlSOA'" 

SERVICE ADVISOR is it IrademBff( 01 De6re .. 

High luel temperature 
engr.e protedion Is _bIod 
ECU deralal tIfl~ 2% 
PM minute unlY engine 
runs at 80% 01 lui 

CTM331 (05APR06) 4.5 L & 6.B L level 12 Electronic Fuel System 
•• a 

PN"" 



Diagnostic Specifications 

Tractors - ECU Terminal Identification 

CTM331 (05APR06) 06-210-47 4.5 L & 6.8 L Level 12 Electronic Fuel System 
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Diagnostic Specifications 
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Index 
Page 

A 

Air heater, intake 
Diagnostic check ............•...... 04·150-46 
Operation ........................ 03--140-19 

Air in fuel test. ............ .. ••...... 04· 150-52 
Air temperature sensor 

Operation ...............• • •....... 03-140-6 
Replace .................••....... 02-' 10·4 

Application specifications 
Backhoes ...................... . .. 06·210·3 
Crawlers .. . ........... . ... • ...... . 06-210-3 
Forwarders ..........•.....• . ...... 06-210-3 
Harvesters ........ . .•.....•....... 06-210-3 
OEM engines ... .... .•............. 06·210-3 
Skidders ............•.....•....... 06-210-3 
Telehandlers . ........ • ..... • ...... . 06-210·3 
Tractors . '" ........ • .....•..... . . 06-210-3 

B 

Blo-Oiesel fuel ....................... 01-002-2 
Bleed fuel system ........... 02·090·26, 

C 

CAN 
definition of .............• 
Operation .. . ......... . 

Check 

... 04-150-50 

........ 04· 160·4 
......•.. . .. . .. 04-160-5 

.... . .•....... 02-110.20 
.......•....... 02-110.17 

................ . 02·110.6 
I type .......... . ... 02·110·12 

push type ....... ' .. . . 02·110.14 
blade tenninals from connector 
.......................... 02·1'0-1' 

Controller Area Network (CAN), 
operation . ........................ 03-140-1a 

Coolant. ..... . ...... . .............. . 01·002·1 
Coolant temperature sensor 

Operation ...... ...... ... . " ....... 03-140-5 
Remove and install .................. 02·110.2 

CTM331 (05APA06) 

p,,. 

Crank sensor 
Operation .......... . ............. 03-140· 11 
Replace ..................•....... 02- 10.3 

Cruise control operation ............... 03- 0-19 
Cylinder misfire test .. . ........•...... 04· ·59 

o .... ~60-16 

Excavator torque curve change .... .. 04-160-19 
Diagnostic Trouble Codes 

SPN.FMI 
000190.01 ..................... 04-160-202 

Diagnostic Trouble Codes (DTCs) 
Active engine codes .. . .......... . . . 04-160-12 
Active vs. inactive ...... . ....... . ... 03-140-22 
Blinking Codes .................... 04-160-14 
Clearing engine codes .............. 04-160-13 
Clearing stored codes ... . ......... . . 03-140-22 
Diagnosing intermittent faults ....... . . 04-160-27 
Diagnostic procedure ............... 04-160-26 
Listing of. ........................ 04-160-22 

SPNlFMI codes ......... • •....... 04-160-22 
2-<1igit codes ........... .. . ... . .. 04-160-24 

Other 
F4AO .... . ...... . ..• • . • •.. ... . . 04-160.24 
F4A5 ..... ..•.. • •..• •. •. . ...... 04·160-24 
F4A7 ....... .... .. .... . . ....... 04· '60-24 
F4EA ...... . •..• .. ....•........ 04· 160·24 
F4ED ........... . .. . ..•........ 04· 1 60-24 
F4EO .......... •. .....•..... .. . 04· 160·24 
F4E3 ................. •. ....... 04·160·24 
F400 .......................... 04-160·24 
F401 .......................... 04·160-24 

4.5 L & 6.a l level 12 Electronic Fuel System .'PN_ l 



p, .. 

F402 ......• •. ..... . , .......... 04·160-24 
F403 ........•.....•........... 04·16()'24 
F404 .......• • .... . •........... 04-160-24 
F405 . ..... ..• .....•........... 04-160-24 
F411 ........•.....•...... . ... . 04·160·24 
F413 •....... • .....•........... 04-160-24 
F414 ........•.....•........... 04-160-24 
F415 .. . , ..... , ....•........... 04-160-24 
F416 .......••..... • .. __ •...... 04-160-24 
F417 ......••. .• .•.••. • . • ...... 04-160-24 
F418 ........ . .. . . . . . . . .. ...... 04-160-24 
F419 .....• • • ••. • •• ••. • ••...... 04-160-24 
F42A ......... . ................ 04·160·24 
F420 .............••........... 04·160-24 
F421 ....... • . .. ..••........... 04-160-24 
F422 ....... • ...... • ... . ... . ... 04·160-24 
F423 ........•................. 04-16()'24 
F424 .......• • .... • •. .......... 04-160-24 
F425 ........ • .....•........... 04-160-24 
F426 ........•. ....•. .. .. ...... 04-160·24 
F428 ........ • ..... • ........... 04-160-24 
F429 ....... • •....• • ... . •...... 04-160-24 
F430 .. ............ . ... •. ... ... 04-160-24 
F432 ....... . ................. . 04-16().24 

Index 

F436 ....... . . .. .... .. ......... 04··16(1-24 .. 
F439 .......•. .• ..• . •. .•. ...... 04-160-24 
F440 ........ . .... . .......... . 
F445 ....... • •. _ • • • • . ..• • ..... 
F446 ......••• . • ..•. •.. •• ..... 
F450 ...... .. . .. .. ... ..... .. 
F455 .. . .. . • ••. •••• • . . •• ... . 
F457 ..... . • • • . .•• •. .... 
F459 ..... .• •..... •... 
F460 ...... .... ..... . 
F461 ...... .. ... .. 
F462 ....... • . , . 
F463 ........ . . ..... . .. 04-160-24 

..... 04-160-24 
....... 04-160-24 

F464 ...... . 
F465 ... .. 
F470 .. . . . 
F474 . 
F47 
F47 

. .. . ...... . .... 04-16().24 

.. .. ...... , .. , .04-160-24 
. .... . .. . .... 04-160-24 

.... . .. , •.. . ... 04-160-24 
. , ..... .. . ....... 04-16()'24 

.... • •• .. • .• •.... , .04-160-24 
F • •• •• • ••• ••• • • •. . .. . . 04-160-24 

8B .....•. • •. •• .••• . .•• , . . ... 04-160-24 
. , .. ' .. .. . .. . . ....... , .... 04·16().24 

F4 ... . . • ••.....•....• • .. . ... 04-160-24 
F491 " .....•..... • .....•...... 04-160-24 
F492 .... , ..•.. , .. • ,. , .... , .... 04-16().24 
F493 ........ , . . , . • . . ..... , . . .. 04-16().24 
F494 .. . ...... . ................ 04-160-24 

CTM331 (OSAPA06) 

p ... 

F495 .............•..... • .... . . 04-160-24 
SPN.FMI 

000028.03 .... . ....• . . . ..•...... 04-160-92 
000028.04 ...... , .. , .....• ' ... .. 04-16().92 
000029.03 ... , , .... . ..... , ..... , 6().93 
000029.04 ......... . ... , .... , ... 04 94 
000029.14 . . . . . . . . . • . . . . . . . . . 04- 94 
000084.31 ... , ..... . .. ... , , .. .. . 96 
000091 .03 . ,. " .. . ..... , . , ". " ,04-1 

000091 .04 ..... .• . • • •.• • M'" .04-160-100 
000091 .07 . .. .. .. ... . ....04 100 
000091 .10 ............. . 60-101 
000091.13. ...... , -160-101 
000091 .14 . . . . . . . . . . .04-160-102 

000097.03 . '0' . . ..... 04-160-106 
000097.04. , .,.".. . " .. , ,04-16().110 
000097.16 .. .. ... , ......... 04-16().114 
000100.01 . .. . .. . ......... 04-160-120 

.................. .. . 04-160-124 
" , ". ". ". , " '" , ,04-16().128 

.".,' , .,"" " , .. 04-16().134 

... , .. • ........... 04-16().136 
................. ... 04-160-138 

.. , .. . ..... . ......... 04-16().142 

. , .. , ... .. .. ....... .. 04-16().146 

.... , .. •. •• .. • .. ' .... 04-160-148 
10.03 ... . .... . ..... . . . .... 04-160-150 

000110.04 ., .. , ... . .. ... . .... , .04-16().154 
000110.15 ... ...... ... . .. . .. ... 04-160-158 
000110.16 ......... ... ....... , .04-160-160 
000111 .00 ......... . ... .. ...... 04-160-162 
000111.03 .... , .. , . .. .......... 04-16().166 
000111 .04 ........ . ..... . ...... 04-160-170 
000158.17 ........ • •. ...•...... 04-160-174 
000160.02 .. , ..... , .' .. ...... .. 04-16().178 
000174.03 ..................... 04-160-188 
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DTC 18 ........ •. . .. .. . ....... 
DTC 19 ..................... . 
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DTC ..... ... .... ...... 04-160-2' 
DTC .. . ......•.• . ........ 04-160-24 
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