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Please comment on the completeness, accuracy, organization, usability, and readability of this manual.

Please list the page, item, and part number(s) of any errors you find in this manual.

Please tell us how we can improve this manual.
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Street: Department:

City: State: Zip:
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Please clip out and mail to:
Service Communications Department
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P.O. Box 653
Milwaukee, WI USA 53201





ABOUT THIS MANUAL

GENERAL

This electrical diagnostic service manual has been prepared
with two purposes in mind. First, it will acquaint the user with
the construction of the Buell product and assist in the perform-
ance of repair. Secondly, it will introduce to the professional
Buell Technician the latest field-tested and factory-approved
diagnostic methods. We sincerely believe that this manual will
make your association with Buell products more pleasant and
profitable.

HOW TO USE YOUR SERVICE MANUAL
Refer to the table below for the content layout of this manual.

; 4 General Information

2 Initial Diagnostics and Serial Data |
[3 |Starting/Charging
[4 [instruments — |

5 Accessories, Horn, Lights, and Security
6 [Engine Management

‘A [Appendix A Connector Repair _ |
B | Appendix B Wiring ~

"© |Appendix C Conversions _ |
[p TAppendix D Glossary

Use the TABLE OF CONTENTS (which follows this FORE-
WORD) and the INDEX (at the back of this manual) to quickly
locate subjects. Sections and topics in this manual are
sequentially numbered for easy navigation.

For example, a cross-reference shown as 2.1 SPECIFICA-
TIONS refers to chapter 2 CHASSIS, heading 2.1 SPECIFIC-
ATIONS.

For quick and easy reference, all pages contain a section
number followed by a page number. For example, page 3-5
refers to page 5 in section 3.

‘A number of acronyms and abbreviations are used in this
document. See the D.1 GLOSSARY for a list of acronyms,
abbreviations and definitions.

PREPARATION FOR SERVICE _

Awarnina
Stop the engine when refueling or servicing the fuel
system. Do not smoke or allow open flame or sparks near
gasoline. Gasoline is extremely flammable and highly
explosive, which could result in death or serious injury.
(00002a)

Good preparation is very important for efficient service work.
A clean work area at the start of each job will allow you to
perform the repair as easily and quickly as possible, and will
reduce the incidence of misplaced tools and parts. A motorcycle
that is excessively dirty should be cleaned before work starts.
Cleaning will occasionally uncover sources of trouble. Tools,
instruments and any parts needed for the job should be
gathered before work is started. Interrupting a job to locate
tools or parts is a distraction and causes needless delay.

NOTES

* To avoid unnecessary disassembly, carefully read all rel-
ative service information before repair work is started.

* In figure legends, the number which follows the name of
a part indicates the quantity necessary for one complete
assembly.

SERVICE BULLETINS

In addition to the information presented in this manual, Buell
Motor Company will periodically issue Service Bulletins to Buell
dealers. Service Bulletins cover interim engineering changes
and supplementary information. Consult the Service Bulletins
to keep your product knowledge current and complete.

USE GENUINE REPLACEMENT PARTS

Awarnine
Do not use aftermarket parts and custom made front forks
which can adversely affect performance and handling.
Removing or altering factory installed parts can adversely
affect performance and could result in death or serious
injury. (00001a)

To verify satisfactory and lasting repairs, carefully follow the
manual instructions and use only genuine Buell replacement
parts. This is your assurance that the parts you are using will
fit right, operate properly and last longer.

WARNINGS AND CAUTIONS

Statements in this manual preceded by the following words
are of special significance.

Awarninc

FOREW
ORD

WARNING indicates a potentially hazardous situation
which, if not avoided, could result in death or serious
injury. (00119)

AcauTion
CAUTION indicates a potentially hazardous situation
which, if not avoided, may result in minor or moderate
injury. (00139a)

CAUTION

CAUTION used without the safety alert symbol indicates
a potentially hazardous situation which, if not avoided,
may result in property damage. (00140a)

NOTE

Refers to important information, and is placed in italic type. It
is recommended that you take special notice of these items.

Proper service and repair is important for the safe, reliable
operation of all mechanical products. The service procedures
recommended and described in this manual are effective
methods for performing service operations.



WARNING

‘Always wear proper eye protection when using hammers,
arbor or hydraulic presses, gear pullers, spring com-
pressors, slide hammers and similar tools. Flying parts
could result in death or serious injury. (00496b)

Some of these service operations require the use of tools
specially designed for the purpose. These special tools should
be used when and as recommended. It is important to note
that some warnings against the use of specific service methods,
which could damage the motorcycle or render it unsafe, are
stated in this manual. However, please remember that these
warnings are not all-inclusive. Inadequate safety precautions
could result in death or serious injury.

Since Buell Motorcycle Company could not possibly know,
evaluate or advise the service trade of all possible ways in
which service might be performed, or of the possible hazardous
consequences of each method, we have not undertaken any
‘such broad evaluation. Accordingly, anyone who uses a service
procedure or tool which is not recommended by Buell Motor-
cycle Company must first thoroughly satisfy himself that neither
his nor the operator's safety will be jeopardized as a result
Failure to do so could result in death or serious injury.

PRODUCT REFERENCES

WARNING

Read and follow warnings and directions on all products.
Failure to follow warnings and directions can result in
death or serious injury. (00470b)

When reference is made in this manual to a specific brand
name product, tool or instrument, an equivalent product, tool
or instrument may be substituted.

Kent-Moore Products
All tools mentioned in this manual with an "HD", "J" or "B"
preface must be ordered through SPX Kent-Moore. For ordering

ll FOREWORD

information or product returns, warranty or otherwise, visit
www.spx.com.

Loctite Sealing and Threadlocking Products

Some procedures in this manual call for the use of Loctite
products. If you have any questions regarding Loctite product
usage or retailer/wholesaler locations, please contact Loctite
Corp. at www.loctite.com.

PRODUCT REGISTERED MARKS

Alcantara S.p.A., Allen, Amp Multilock, Bluetooth, Brembo,
Delphi, Deutsch, Dunlop, Dynojet, Fluke, G.E. Versilube, Gunk,
Hydroseal, Hylomar, Kevlar, Lexan, Loctite, Lubriplate, Keps,
K&N, Magnaflux, Marson Thread-Setter Too! Kit, MAXI fuse,
Molex, MPZ, Mulitilock, Novus, Packard, Pirelli, Permatex,
Philips, PJ1, Pozidriv, Robinair, 100, Sems, Snap-on, Teflon,
Threadlocker, Torca, Torco, TORX, Tutoil, Tyco, Ultratorch,
Velcro, X-Acto, and XM Satellite Radio are among the trade-
marks of their respective owners.

H-D MICHIGAN, INC. TRADEMARK
INFORMATION __ _
1125CR, 1125R, Blast, Buell, Firebolt, Glaze, Gloss, Harley,
Harley-Davidson, HD, H-D, Lightning, Sunwash, Tender, Triple
Tail, Thunderstorm, Ulysses, Uniplanar, ZTL and ZTL-2 are
among the trademarks of H-D Michigan, Inc.

CONTENTS
All photographs, illustrations and procedures in this manual
may not necessarily depict the most current model or com-
ponent, but are based on the latest production information
available at the time of publication.

Since product improvement is our continual goal, Buell Motor-
cycle Company reserves the right to change specifications,
‘equipment or designs at any time without notice and without
incurring obligation
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SPECIFICATIONS AND COMPONENT
LOCATIONS

SPECIFICATIONS

Table 1-1. Fuel System Specifications

Intake Dual 61 mm down draft throttle
bodies

Fuel delivery DDFI3 Fuel Injection

Recommended fuel ‘91 Octane

Normal idle speed

Table 1-2. Idle Speed Specifications

1250 Nominal, non-adjustable

Size

Table 1-3. Battery Specifications

12 VDC/12 AH/200CCA

‘Type Sealed, AGM

Table 1-4. Spark Plug Specifications

Size 10 mm
Type NGK CR9EKB

(Gap 0.032 in, 0.81 mm

[Torque 7-9 ft-lbs 40-12 Nm

Table 1-5. Starter Specifications

Type |100 W electric with one-way
‘clutch

Table 1-6. Fuel Pump Pressure Specifications

Normal 58 psi (400 KPA)
Key ON/OFF 75 psi (517 KPA)
(20 minutes after key OFF)

100% duty cycle 80 psi (551 kPA)

Table 1-7. Relay Specifications

Auxiliary 31522-00C
Ignition 31522-00C
Key Switch 31522-000

Start Y0175.1AM

AC voltage output

Table 1-8. Alternator Specifications

38 Amp three phase

Stator coil resistance 0.1-0.3 Ohms

Voltage @ 3600 RPM

Table 1-9. Regulator Specifications

14.3-14.7 VDC @ 75 °F (24 °C)

‘Amperes @ 3600 RPM 45 Amps, three phase shunt

Table 1-10. Electrical System Specifications

Main fuse/battery fuse 30

Ignition fuse 15

Light fuse 18

‘Accessory fuse 40

Brake/horn 10
ECM fuse 10

Key switch fuse 15

Cooling fan fuse 15

Auxiliary power 10

Fuel pump 15

iz Note: Spare fuses are located in the tool kit. J

Primary winding

Table 1-11. Ignition Coil Specifications

0.5-1.0 Ohms.

Secondary winding Internal diode not accurately
measurable with DVOM

2009 Buell 1125: General Information 1-1



Table 1-12. Temperature Specifications

[Normal operating a |

|Over-temperature threshold 230°F (110°C)
{damp it)

[Fans on @ 194 °F (90 °C) |
Fans off @ [140°F (60°)

COMPONENT LOCATIONS
Some components and connectors are not easily located on
the motorcycle, The following graphics show locations for these
components and connectors. The graphics are generally
ordered from front to back around the motorcycle.

Right hand controls [22]
. Left hand controls [24]
. Instrument Cluster (IC) [39]
. Ignition switch [33]

Left front turn signal [31L]
Headiamp [38]
12V auxiliary connector [160]

ht front turn signal [31R]

Figure 1-2. Behind Fairing Connectors (1125CR)

. Instrument Cluster (IC) [39]

. 12V auxiliary connector [160]
|. Headlamp [38]

Left front turn signal [31L]
Right front turn signal [31R]
Left hand controls [24]

. Right hand controls [22]

._ Ignition switch [33]

Figure 1-1. Behind Fairing Connectors (1125R)
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1. Coolant reservoir
2. Cooling fan, right connector [97] (located

between radiator and inside shroud)

1. Horn connector [122]
2. Horn
3._ Oil cooler

Figure 1-4. Horn Figure 1-6. Cooling Fan, Right Connector

a .

|. O2 sensor, front [138]
IAT sensor [89]
IAT sensor

Figure 1-5. 02 and IAT Connectors

Figure 1-8. Front Brake Switch Connectors [170]
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. Sidestand sensor [133]
2, Neutral switch [131]

Figure 1-11. Lower Left Side of Engine

. BAS [134]

. CAN connector [243]
ECM [10] (BK)

. ECM [11] (GY)
|. CKP [79]

Interface connector [145]
DLC [91]

Fan sub-harness [234] (if equipped)

). Left Hand Radiator Shroud Connectors

Left rear turn signal [19] (GND)
Right rear turn signal [18] (Power)

License plate lamp [45] (Power)
. TaiVstop lamp [93] (Power)
. Tail/stop lamp [93] (GND)

License plate lamp [45] (GND)
. Right rear turn signal [18] (GND)
. Left rear turn signal [19] (Power)

1. TP sensor [88]
2. ECT sensor [90]
3._1AC [87]

Figure 1-10. Throttle Body Connectors
Figure 1-12. Rear Lamp Connectors
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1. Oil pressure switch [120]
2. Hydraulic clutch pressure hose

Figure 1-13. Oil Pressure Switch Location

Figure 1-15. Ground 1
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Active intake solenoid . Starter solenoid
Baro sensor [228] . Starter solenoid connector [128]

. Fuel pump connector [86] . Voltage regulator
Voltage regulator connector [77] . VSS connector [65]
Relay block |. Stator/regulator connector [46]
Battery ground . Active intake solenoid [178]
Battery positive . Rear ignition coil [83R]
Battery . Fuel pressure sensor connector [227]
Fuse block 18. Rear fuel injector connector [85]

Figure 1-17. Chassis Top View

1-6 2009 Buell 1125: General Information



DIAGNOSTIC TOOLS 1.2

HOW TO USE DIAGNOSTIC TOOLS

B-48115 BREAKOUT BOX

HD-26792 [SPARK TESTER |
30-2 |FUEL INJECTOR TEST LIGH'

HD-39978 [DIGITAL M
HD-41354 | SPEEDOMETER TESTER
HD-41354-1 INPUT/OUTPUT CABLE
HD-41404-B [HARNESS TEST KIT
HD-48053 |ADVANCED BATTERY CONDUCT-

|ANCE AND ELECTRICAL SYSTEM
|ANALYZER

|HD-48650 [DIGITAL TECHNICIAN I
HD-48650 Digital Technician II
DIGITAL TECHNICIAN II (Part No, HD-48650) is a computer
based diagnostic device used to communicate/diagnose and
program systems/modules.

Diagnostics in this manual are developed under the assumption
that DTIl is not available.

HD-41404 Harness Test Kit
The HARNESS TEST KIT (Part No. HD-41404-B) contains pin
and socket terminals, and stackable banana jack patch cords
used to test circuits. The pin and socket terminals are used to
connect to various connectors used on the vehicle. See the
tool instruction sheet for specific terminal usage.

NOTE

To prevent terminal damage while using the probe tips, insert
the probe tip straight into the cavity and keep it stable during
the test. Do not wiggle or move the probe tip once it has been
inserted into the terminal. Do not use more than one probe per
terminal or cavity at any one time.

B-48115 Breakout Box

The BREAKOUT BOX (Part No. B-48115) is spliced into the
main harness. Used with a DIGITAL MULTIMETER (FLUKE
78) (Part No. HD-39978), the Breakout Box allows circuit dia-
gnosis of the wiring harness and connections without having
to probe with sharp objects.

To install the Breakout Box, perform the following steps:

1, Disconnect the ECM connectors [10] (black) and [11]
(gray) from the ECM

2. See Figure 1-18. Attach the Breakout Box to the ECM
connectors as follows:

a. Attach black connector from Breakout Box to the [10]
(black) ECM connector.

b. Attach black connector from the wiring harness to the
black connector on the Breakout Box.

c. Attach gray connector from Breakout Box to the [11]
(gray) ECM connector.

d. Attach gray connector from the wiring harness to the
gray connector on the Breakout Box.

ECM black connector
Breakout Box
ECM gray connector
ECM

Figure 1-18. ECM and Breakout Box with Connections

To remove the Breakout Box, perform the following steps:

4. Disconnect the ECM connectors [10] (black) and [11]

(gray),

2. Disconnect Breakout Box connectors from ECM con-
nectors,

3. Disconnect Breakout Box connectors from wiring harness.

4. Reconnect harness to ECM.

HD-26792 Spark Tester

1. See Figure 1-19. The SPARK TESTER (Part No. HD-
26792) is used to verity adequate spark at the spark plug.
Attach the tester to the coil top plug and to ground, while
cranking the engine a spark should jump across the gap
‘on the tester leads.

NOTE

Engine will not spark with both spark plugs removed. When
checking for spark, use SPARK TESTER (Part No. HD-26792)
with both plugs installed.
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Figure 1-19. Spark Tester

HD-39978 Digital Multimeter (Fluke 78)
The DIGITAL MULTIMETER (FLUKE 78) (Part No. HD-39978)
is used for various tests throughout this manual.

‘edo008

Figure 1-20. Digital Multimeter (Fluke 78) (Part No.
HD-39978)

HD-48053 Advanced Battery Conductance
and Electrical System Analyzer
Follow the instructions in the ADVANCED BATTERY CON-
DUCTANCE AND ELECTRICAL SYSTEM ANALYZER (Part
No. HD-48053) instruction manual to perform a battery test.
The test results include a decision on the battery condition and
the measured state of charge.
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Figure 1-21. HD-48053 Advanced Battery Conductance
and Electrical System Analyzer Kit

Fuel Injector Test Lamp
The FUEL INJECTOR TEST LIGHT (Part No. HD-34730-2D)
is used to test the fuel injector drivers as well as the ignition
coil drivers in the ECM.

Connect the BREAKOUT BOX (Part No. B-48115).

2. Disconnect the fuel injector connectors.

3. See Figure 1-22 for typical setup. Connect one side of the
fuel injector test lamp to power and the other to the ter-
minal on the ECM for the circuit you are testing.

4. Crank the engine.

5. Ifthe test lamp flashes, the cirouit is working properly.

Figure 1-22. Fuel Injector Test Lamp



HD-41354 Speedometer Tester
See Figure 1-23. Connect SPEEDOMETER TESTER (Part
No. HD-41354) with the INPUT/OUTPUT CABLE (Part No. HD-
41354-1) supplied, or connect point-to-point leads to VSS.
connector [658] terminals 2 (signal) and 3 (ground). Turn
Speedometer Tester power on and allow the tester to self-test,

On the tester, perform the following:

1. Press the CLEAR button.

2. Press

3. Press ENTER.

4, Enter 144 Hz by pressing "144" and then press ENTER.

The speedometer should read approximately 60 mph (97 km/h).

Figure 1-23. Speedometer Tester (Part No. HD-41354)
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DIAGNOSTICS/TROUBLESHOOTING 1.3

VOLTAGE DROP
The amount of voltage dropped over any part of a circuit is
directly related to the amount of resistance in that part of the
circuit

emoozse

6a)

120

| 1. Entire circuit voltage drop through the starter.
2. Circuit voltage drop through the solenoid.
3._ Circuit voltage drop through the relay.

Figure 1-24. Simplified Starter Circuit

Voltage Drop Test
The Voltage Drop test:

+ Helps locate poor connections or components with
‘excessive voltage drops.

+ Measures the difference in potential or the actual voltage
dropped between the source and destination.

+ Checks the integrity of the wiring, switches, fuses, con-
neetors, and contacts between the source and destination.

See Figure 1-24 for a simplified circuit diagram of how voltage
drops can vary in a circuit. The voltages represent what might
be seen if the meter leads were connected at those points on
the circuit.

Most of the voltage on a good working circuit drops across the
components the circuit is powering. Typically, a good circuit
drops less than 1.0 Volt. If the voltage drop is greater, backtrack
the connections until the source of the potential difference is
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found. Always start at the destination, then move upstream if
there is an issue. The benefits of doing it this way are:

Readings are not as sensitive to real battery voltage.

Readings show the actual voltage dropped not just the
presence of voltage.

+ The system is tested as it is actually being used.

Testing is more accurate and displays hard-to-find poor
connections.

Starting circuits, lighting circuits or ignition circuits can be
tested with this approach. (Start from the most positive
and go to the most negative destination or component)

When testing a starter circuit, measure the voltage drop across
the following sections of the circuit. If the voltage drop increases
over 1.0 Volt on any of the tests then the wire or connection
tested contains the high resistance and should be repaired.

1. Disconnect the fuel pump connector [86] to prevent the
engine from starting. Connect the red meter lead to the
positive battery post. Connect the black meter lead to the
battery power starter post on the starter and observe the
meter reading. Crank the starter and observe the meter
reading. The difference in the voltage is the voltage drop.

2. Move the black meter lead to the starter side post of the
starter solenoid. Crank the starter.

3. Move the black meter lead to the battery side post on the
starter solenoid. Crank the starter.

4. Finally move the black meter lead to the negative battery
post and the red meter lead to the starter case. Crank the
starter.

‘When testing a typical ground circuit, place the black meter
lead on the negative battery post. Place the red meter lead at
the negative side of the connector in question. Move the red
meter lead through the circuit until the high voltage drop is,
found.

WIGGLE TEST

(B-48115 BREAKOUT BOX

|HD-39978 [DIGITAL MULTIMETER (FLUKE 78)
|HD-48650 [Dic ITAL TECHNICIAN
The Wiggle Test checks for the presence of intermittents in a
wiring harness. The DIGITAL TECHNICIAN 11 (Part No. HD-
48650) can be used to perform the Wiggle Test.

1, See Figure 1-25. Connect DIGITAL MULTIMETER (FLUKE,
78) (Part No. HD-39978) to wiring harness between the
suspect connections. When diagnosing ECM connections,
use BREAKOUT BOX (Part No. B-48115) to simplify the
procedure. See 1.2 DIAGNOSTIC TOOLS.

2. Set the DVOM to read voltage changes.

Start the motorcycle engine and run at idle.

Shake or wiggle the harness to detect intermittents. If
intermittents are present, radical voltage changes register
on the DVOM.



Figure 1-25. Digital Multimeter (Fluke 78) (Part No.
HD-39978)

RELAY DIAGNOSTICS

Relay Variation

See Figure 1-26. Relays used on this vehicle have five ter-
minals. Schematically the relays are very similar with the
exception being normally closed contact being eliminated in
the four terminal relay. Some relays have five terminals at the
base, even though internally 4 or 87A are not connected. See
this topic whenever a relay terminal is referenced in this manual
to make sure the proper terminal is being accessed.

2001769

5/87 5 |87
4 |e7a;—> ]3/30 f 3|30 A
2/85 ON, 2/85
1 | 86 1 [86>

Figure 1-26. Standard Relays

1. Standard 5 terminal relay
2. Standard 4 terminal relay

Relay Test (5 Pin)

A relay can be tested using the motorcycle's 12-Volt battery
and a multimeter.

1. Unplug the relay from relay block.

2. See Figure 1-27 to energize the relay. Connect relay ter-
minal 85 to the negative battery terminal and relay terminal
86 to the positive battery terminal.

NOTE
Some relays contain internal diodes. If the applied voltage is
not the correct polarity, the diode could be damaged.

3. Check for continuity between terminals 30 and 87. A good
relay shows continuity (continuity tester lamp on or a zero
‘ohm reading on the ohmmeter). A malfunctioning relay
will not show continuity and must be replaced.

1. Battery
2. Start Relay
3. Ohmmeter

Figure 1-27. Relay Test

JOB/TIME CODES VALUES

HD-48650 DIGITAL TECHNICIAN II

Dealership technicians filing warranty claims should use the
jobitime code values printed in bold text underneath the
appropriate repair. When using DIGITAL TECHNICIAN Il (Part
No, HD-48650), dealership technicians filling out warranty
claims should use the job/time code given by the computer.
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INITIAL DIAGNOSTICS 2.1

DESCRIPTION AND OPERATION
Initial diagnostics are a starting point to navigate through the
EDM in a manner to efficiently troubleshoot any concerns. A
basic understanding of electronics and a general knowledge
of the motorcycle are necessary to effectively use this manual.

Before diagnosing a concern, perform a general functional test
of the motorcyole to verify the concern and to make sure there
is nothing else that could cause problems with accurately dia-
gnosing the motorcycle. Use the flowcharts in this chapter for
initial diagnostics.

CHECKING FOR DIAGNOSTIC TROUBLE
CODES (DTCS)

Part of this initial test is checking for DTCs. Some concerns
only exhibit a symptom, while others cause a DTC to set along
with the symptom. When a DTC is stored, the ECM sends a
signal to the Instrument Cluster (IC). The IC illuminates the
check engine lamp. if more than one DTC exists, diagnose
them in the order of priority, starting with the lowest number.
Refer to Table 2-1 for a complete list of DTCs and the order
of priority.

RETRIEVING DIAGNOSTIC TROUBLE
CODES (DTCs)

HD-48650 [DIGITAL TECHNICIAN II

There are two ways to retrieve DTCs:

* DIGITAL TECHNICIAN I! (Part No. HD-48650), a com-
puter-based diagnostics package.

+ See Figure 2-1. The Instrument Cluster (IC) to view the
DTCs.

In order to view the DTCs on the IC, perform the following
procedure.

1. Hold down the MODE and TOGGLE switches at the same
time as the ignition is turned on.

2. The IC displays DIAG MODE. Press the TOGGLE switch
again to display the first DTC.

3. Continue pressing and releasing the TOGGLE switch to
move to the next stored DTC.

4. When all DTCs have been scrolled through, the IC displays
the message LIVE DATA.

NOTE

If the security system is armed when entering DIAG MODE,
the message ENTER PIN displays when the ignition is turned
on. Once the correct pin is entered, the display changes to
DIAG MODE. The TOGGLE switch then cycles through the
DTCs normally.

es01698

LCD screen
Tachometer
TOGGLE switch
MODE switch
Indicator lamps
Warning lamps

NOQe
eNo Security LED

Figure 2-1. Instrument Cluster

Table 2-1. Diagnostic Trouble Codes (DTC) Priority Table

Fuel Level Sender Low |4.2 FUEL LEVEL SENDER LOW/HIGH/OPEN, DTC B1004, B1005

B1005 69 Fuel Level Sender. [4.2 FUEL LEVEL SENDER LOW/HIGH/OPEN, DTC B1004, B1005
|High/Open

P0087 | Fuel Rail/System Pres- |6.19 FUEL PRESSURE SENSOR: DTC P0192, P0193, P0087 |
sure Too Low

Pot07 Map Sensor Low/Open |6.25 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR: DTC P0107,
P0108

Poi08 | 62 —_|Map Sensor High 6.25 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR: DTC P0107, |
| P0108L
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Table 2-1. Diagnostic Trouble Codes (DTC) Priority Table

PO112 22 | Intake Air Temperature 6.17 INTAKE AIR TEMPERATURE (IAT) SENSOR: DTC P0112, P0113. |
Sensor Voltage Low

POTIS 21 Intake Air Temperature _|6.17 INTAKE AIR TEMPERATURE (IAT) SENSOR: DTC P0112, P0113 |
| Sensor High/Open |

PO117 20 | Engine Coolant Temper-|6.16 ENGINE COOLANT TEMPERATURE (ECT): DTC PO117, P0118 |
|ature Sensor Circuit Low |

PO118 19 | Engine Coolant Temper-|6.16 ENGINE COOLANT TEMPERATURE (ECT): DTC P0117, P0118
|ature Sensor Circuit High

P0122 1 rottle Position Sensor |6.8 THROTTLE POSITION (TP) SENSOR: DTC P0122, P0123, P1112
|Circuit Low |

P0123 10 | Throttle Position Sensor |6.8 THROTTLE POSITION (TP) SENSOR: DTC P0122, P0123, P1112
{Circuit High

PO13t |Front Oxygen Sensor _|6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, PO152,
|Circuit Low/Engine Lean | P0154, P1047

P0132 [Front Oxygen Sensor |6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
| Circuit High/Engine Rich | P0154, P1047

P0134 |Front Oxygen Sensor |6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
|Openinactive P0184, P1047

PO15t 51 |Rear Oxygen Sensor _| 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
|Circuit Low/Engine Lean| P0154, P1047

P0152 47 |Rear Oxygen Sensor _|6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
[Circuit High/Engine Rich P0154, P1047

P0154 49 Rear Oxygen Sensor | 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
|Open/inactive P0154, P1047

Poi92 26 |Fuel Pressure Sensor |6.19 FUEL PRESSURE SENSOR: DTC P0192, P0193, P0087
|Circuit Low

P0193 25 Fuel Pressure Sensor 6.19 FUEL PRESSURE SENSOR: DTC P0192, P0193, P0087
|Cirouit High

P0261 35 Front Fuel Injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, PO265
[Low

P0262 34 [Front Fuel Injector Circuit|6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265
High

P0264 37 Rear Fuel Injector Circuit] 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265
[Low

P0265 36 Rear Fuel Injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265,
|High

P0337 7 |Crank Position Sensor | 6.7 CRANK POSITION (CKP) SENSOR: DTC P0337, P0338, P0339
[Circuit Low

P0338 8 |Crank Position Sensor | 6.7 CRANK POSITION (CKP) SENSOR: DTC P0337, P0338, P0339
Circuit High

P0339 9 |Crank Position Sensor | 6.7 CRANK POSITION (CKP) SENSOR: DTC P0337, P0338, P0339
Circuit intermittent

P0502 40 |Vehicle Speed Sensor |6.21 VEHICLE SPEED SENSOR (VSS): DTC P0502 AND P0503
Low

P0503 41 |Vehicle Speed Sensor |6.21 VEHICLE SPEED SENSOR (VSS): DTC P0502 AND P0503
Intermittent / Erratic High

P0506 54 _|Idle Air Control System -|6.23 IDLE AIR CONTROL (IAC): DTC P0506, P0507, POS11
RPM Higher Than
Expected
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Table 2-1. Diagnostic Trouble Codes (DTC) Priority Table

P0507 | |Idle Air Control System -| 6.23 IDLE AIR CONTROL (IAC): DTC P0506, P0507, P0511
| RPM Lower Than
| Expected

P0511 | 53 Idle Air Control Circuit 6.23 IDLE AIR CONTROL (IAC): DTC P0506, P0507, P0511
| Fault |

POS62 | 39 Battery Voltage Low 6.26 BATTERY VOLTAGE: DTC P0562, P0563 |
P0563 | 38 (Battery Voltage High _|6.26 BATTERY VOLTAGE: DTC P0562, P0563 |

P0603 | 3 _|ECMEEPROM Failure |6.5 ECM ERRORS: DTC P0603, P0604, P0605, P0607

Posod | 1 |ECMRAMFallure _|6.5 ECM ERRORS: DTC P0603, P0604, P0605, P0607

P0605 2 |ECMROMFailure _|6.5 ECM ERRORS: DTC P0603, P0604, P0605, PO6O7
P0607 4 ECM Microprocessor | 6.5 ECM ERRORS: DTC P0603, P0604, P0605, PO607

Failure

P0616 61 Starter Relay Circuit Low| 6.14 START RELAY: DTC P0617

P0617 60 Starter Relay Circuit 6.14 START RELAY: DTC P0617
High

P0628 28 [Fuel Pump Circuit Low [6.20 FUEL PUMP: DTC P0628, P0629

P0629 27 | Fuel Pump Circuit High |6.20 FUEL PUMP: DTC P0628, P0629
P0691 58 Right Fan Control Circuit /6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, P0694 |

Low

P0692 56 Right Fan Control Circuit |6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, P0694
High

P0693 59 _|Left Fan Control Circuit |6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, PO6SS, Poses
Low

P0694 57 Left Fan Control Circuit 6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, P0694 |
High

P1009 6 Security System Fault |5.4 SECURITY SYSTEM
P1047 52 Feedback Fuel Cylinder |6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,

Difference too Great P0154, P1047

P1110 66 Active Intake Control 6.27 ACTIVE INTAKE SYSTEM: DTC P1110, P1111, P1112
Circuit Short Low/Open |

Pqttt 65 [Active Intake Control [6.27 ACTIVE INTAKE SYSTEM: DTC P1110, P1111, P1112
Circuit Short High

P1112 64 ‘Active Intake Control |6.27 ACTIVE INTAKE SYSTEM: DTC P11 10, P1111, P1112
Throttle Position Sensor
Feedback Failure |

P1151 16 |Bank Angle Sensor _|6.10 BANK ANGLE SENSOR (BAS): DTC P1151, P1182
Shorted Low

P1152 15 Bank Angle Sensor 6.10 BANK ANGLE SENSOR (BAS): DTC P1151, P1152
Shorted High

P1154 17 ‘Clutch Position Sensor | 6.11 CLUTCH AND NEUTRAL SWITCHES: DTC P1154, P1155
Circuit Low

P1155 18 | Neutral Switch input Cir-|6.11 CLUTCH AND NEUTRAL SWITCHES: DTC P1154, P1155
cuit Low

P1501 13 __|Sidestand Sensor Low _ 6.9 SIDESTAND SENSOR: DTC P1501, P1502, P1503 (HDI ONLY)

P1502 12 |Sidestand Sensor 6.9 SIDESTAND SENSOR: DTC P1501, P1502, P1503 (HD! ONLY)
High/Open

P1503 14 Sidestand Down at 6.9 SIDESTAND SENSOR: DTC P1501, P1502, P1503 (HD! ONLY)
Vehicle Speed

P1601 67 Auxiliary Relay Driver |5.1 ACCESSORIES
Circuit Fautt
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Table 2-1. Diagnostic Trouble Codes (DTC) Priority Table

BARO Pressure Sensor |6.18 BAROMETRIC PRESSURE (BARO) SENSOR: DTC P2228, P2229
{Circuit Low

P2229 23 BARO Pressure Sensor 6.18 BAROMETRIC PRESSURE (BARO) SENSOR: DTC P2228, P2229
| Circuit High

P2300 31 Front ignition Coil Con- 6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
trol Circuit Low

P2301 30 [Front Ignition Coil Con- | 6.12 IGNITION COILS: DTC P2800, P2301, P2303, P2304
trol Circuit High

P2303 33 Rear Ignition Coil Control 6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
Circuit Low

32 | Rear ignition Coil Control 6,12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
Circuit High |

voo01 5 High Speed CAN Bus [2.2 SERIAL DATA COMMUNICATION
Error

CODE TYPES CHECK ENGINE LAMP.
DTCs are categorized as current and historic. Both types are
stored in the ECM and the IC.

Current
Current DTCs failed the last time the module ran the para-
meters to set them. Therefore, the fault that caused them is,
normally present.

Historic

If a particular problem happens to resolve itself, the active
status problem is dropped and it becomes a historic DTC.

Historic DTCs are stored for 50 run cycles after any DTC was
last set as current to assist in the diagnosis of intermittent faults.
‘On the 50th cycle, the DTC clears itself.

Diagnostic charts are designed for use with current DTCs. As
a result, they frequently suggest part replacement. When dia-
gnosing a historic DTC, the charts can be helpful but should
not lead to part replacement without verification the part is
faulty.

MULTIPLE DTCS
There are conditions where one fault may set several DTCs.
This is why it is important to follow the DTC priority table. By
following the order in the table it reduces the likelihood of per-
forming unnecessary diagnostics and possibly faulting the
wrong component. Refer to Table 2-1.

CLEARING DTCS

HD-48650 IGITAL TECHNICIAN II

The only way to clear DTCs is to use DIGITAL TECHNICIAN
Il (Part No. HD-48650).
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IGITAL TECHNICIAN II

See Figure 2-2 for check engine lamp location. When the
ignition switch is turned on, the check engine lamp illuminates
for four seconds. This is a bulb check to verify the lamp is
working.

* After the bulb check, the lamp goes out and stays out if
there are no DTCs.

+ Ifonly historic DTCs are set, then the lamp illuminates for
an additional eight seconds.

* — If a current DTC is set, the lamp goes through the four
second bulb check and then stays on continuously.

* See Figure 2-3. If multiple DTCs are present, use DIGITAL
TECHNICIAN II (Part No. HD-48650) to determine which
DTCs are current or historic.

Diagnostic Procedure
The IC illuminates the check engine lamp when the ignition is
turned on for a bulb check. The ECM sends a message to the
IC to turn off the lamp. If the IC does not receive this message
it continues to illuminate the lamp.

If the check engine lamp does not illuminate even during the
bulb check, then see 4.5 INSTRUMENT CLUSTER INOPER-
ATIVE,

NOTE

When the IC is replaced, there is a 30 minute timer that counts
down before the information is written to the IC. This is done
so the technician has time to test a new cluster to determine
whether the fault is within the cluster or not before the cluster
matches to the ECM. Once the VIN is written to the IC it cannot
be cleared.



If the check engine lamp is always on with the ignition on and
no DTCs are present, replace the IC. If the check engine lamp
is still on, install original IC and replace the ECM.

rpm x1000

Low fuel lamp |
Check engine lamp
Engine over temperature lamp
Oil pressure lamp
Low battery voltage lamp

Figure 2-2. Warning Lamps

712
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Lamp OFF: No Current or Historic DTCs.
OFF >

Key On >

Nie Lamp ON 8 Seconds:
=iCI— ON Only Historic DTCs Exist
uk i 4800+) ——se¢ —

B | Lamp OFF
ore ———JI le 400+!

Key On >|

Ny Lamp Remains ON: Current DTC*

Ky ON @ ia 4 S00.) a

ore ————! 44 Soe!
Key On >

* Historic DTCs May Also Exist

Figure 2-3. Check Engine Lamp Operation

SYMPTOMS is not a normal characteristic of the system. Refer to Table 2-2
= for a list of symptoms.

If no DTCs are present but there is a symptom or concern
indicating a malfunction, address and repair the symptom if it
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Table 2-2. Symptom Table

‘Auxiliary power inoperative 1 ACCESSORIES

Charging system inoperative 3.3 CHARGING SYSTEM DIAGNOSTICS

[COMM ERROR displayed 2.2 SERIAL DATA COMMUNICATION
Engine cranks, but will not start 6.28 ENGINE CRANKS, BUT WILL NOT START

Headlamp inoperative 5.3 LIGHTS

Horn always on 5.2 HORN

Horn inoperative 5.2 HORN

Instrument Cluster (IC) inoperative 4.5 INSTRUMENT CLUSTER INOPERATIVE

Low fuel lamp always on 4.6 LOW FUEL LAMP ALWAYS ON OR INOPERATIVE

Low fuel lamp inoperative 4.6 LOW FUEL
Marker lamps inoperative 5.3 LIGHTS

Misfire at idle or under load 6.30 MISFIRE AT IDLE OR UNDER LOAD

Oil pressure lamp always on 4.3 OIL PRESSURE LAMP ALWAYS ON OR INOPERATIVE

Oil pressure lamp inoperative 4.3 OIL PRESSURE LAMP ALWAYS ON OR INOPERATIVE

Starter does not spin 3.1 STARTING SYSTEM DIAGNOSTICS

Starter stalls or spins too slowly 3.1 STARTING SYSTEM DIAGNOSTICS
Starts, then stalls 6.29 STARTS, THEN STALLS

Stop lamp inoperative 5.3 LIGHTS

Tail lamp inoperative 5.3 LIGHTS

THEFT ERROR displayed 5.4 SECURITY SYSTEM

‘Turn signal indicator inoperative 4.4 TURN SIGNAL INDICATOR INOPERATIVE

‘Turn signal inoperative 5.3 LIGHTS

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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fi Initial Diagnostics (Part 1 of 2)

‘Turn the ignition ON with the engine stop
‘switch in the RUN position.

Do the headlamps and the IC illuminate?

—err——

i I

: apes

i I 1 [ 1

Information System (ODIS), -erankheck or DTCs, normaly butnot stat? | | S829 LIGHTS. ‘caapnics
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Initial Diagnostics (Part 2 of 2)

Continued from Initial Diagnostics (Part 1 of 2),

Verity the battery is fully charged. See 3.4
BATTERY TESTING.

Is the battery charged?

YES NO

(Check the battery fuse. (Charge battery and
Is the fuse good? retest.

YES Ne

Testor a shor to ground inthe powerthe ground ccs to he bay te shr to goa he pome

Adal i Ti oa sane: Review the Battery Power Distributioni anpanchgheseen an ay Cec
® Js a short to ground present?

ves 3 ves N

5 See aa cat and parte Pepa he batey tse, S00gee eae nent INSTRUMENT Sore gon nie do CHARGING SYSTEM
peep CLUSTER AND power circuit. Replace the| DIAGNOSTICS for adaitionat
* 7 GAUGES. battery fuse. information.

tco17e4on

2009 Buell 1125: Initial Diagnostics and Serial Data 2-11



SERIAL DATA COMMUNICATION 2.2

DESCRIPTION AND OPERATION

|HD-48650 DIGITAL TECHNICIAN 11

Serial data communication circuits are used by modules and
diagnostic tools to share information.

BAS [134]
CAN connector [243]
ECM [10] (BK)
ECM [11] (GY)
CKP [79]
Interface connector [145]
DLC [91]
Fan sub-harness [234] (if equipped)

Figure 2-7. Left Hand Radiator Shroud Connectors

The Instrument Cluster (IC) and ECM share a Controller Area
Network (CAN) line. The CAN consists of a low and high circuit
There is also a CAN connector [243] used for initial program-
ming when the motorcycle is built. This connector has a plug
in it that is a terminating resistor.

The ECM and IC send information back and forth over the CAN.
lines. For example, the ECM sends the vehicle speed and
engine RPM to the IC over the CAN line. The IC communicates
the security code when entered to the ECM. These are just a
few examples of the information the ECM and IC share over
the CAN.

The ECM also has a transmit and a receive serial data line
going to the DLC [91]. This connector is used to connect to the
computer based diagnostic system DIGITAL TECHNICIAN

2-12 2009 Buell 1125: Initial Diagnostics and Serial Data

Il (Part No. HD-48650). The IC is not connected to the serial
data line. Therefore, any information going from DIGITAL
TECHNICIAN Il (Part No. HD-48650) to the motorcycle has to
be sent to the ECM and then communicated over the CAN.
lines to the IC.

COMPONENTS

Electronic Control Module (ECM)

See Figure 2-7. The ECM is located inside the left radiator
outer shroud. The ECM monitors the sensors from the engine
and fuel systems in order to manage the fuel and spark delivery
to the motorcycle which enhances performance and driveability.

Instrument Cluster (IC)

The IC uses the CAN communication to display information to
the operator and to communicate to the ECM.

Controller Area Network (CAN) connector

See Figure 2-7. The CAN connector [243] is located inside the
left radiator outer shroud next to the ECM. This connector is
mainly used for initial programming of the modules when the
motorcycle is built. Check that this plug is present to verify
proper CAN operation. The CAN connector plug should have
a resistance of approximately 120 Ohms.

Data Link Connector (DLC)

See Figure 2-7. The DLC is located under the left radiator
shroud. The DLC is used to connect the DIGITAL TECHNICIAN.
II to the motorcycle.

COMM ERROR OR DTC U0001

‘The ECM sets U0001 ifit loses communication to the IC. When
the IC recognizes a loss of communication with the ECM, it
displays either a THEFT ERROR message or a COMM ERROR
message, depending if there was any communication during
that ignition cycle or not.

Diagnostic Tips

The IC sets a THEFT ERROR message if the fault happened
when the ignition is off. It sets a COMM ERROR message if
the ignition is on and the IC and ECM are communicating when
the fault occurs. Once the ignition is cycled off and back on,
the COMM ERROR message clears and THEFT ERROR dis-
plays.

Connector Information

For additional information on the connectors in the following
diagram(s), see 8.1 CONNECTORS.



m00280

Instrument
Cluster

Terminating
Resistor

730
a

ny
can [12] \ (2438)

Connector " 7S 243A)

ECM

caNign |9 || 9 fa PK mm Pry PKIV ww 20] 90] CAN High

CAN Low |10]]| 108 PKIGY sm PHIGY, KIS) PKIGY wa 29|]20] CAN Low

18K =4 19] 19] Sensor Ground #3<<
(1458) [145A]

16||16| serial Oata Transm

15]|15| Seria! Data Receive

>> xe
{394} {398} [118] [114] (GY)

Sensor Ground Battery PowerWiring Diagram P= or eDiegrart

:En vera
Data Link
Connector

Figure 2-8. Serial Data Communication
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COMM ERROR or DTC U0001

Disconnect the terminating resistor from
‘connector [243]. Turn the ignition on.

Is tte THEFT ERROR or COMM ERROR
message cleared from the 162

YES Ne

“Tura the ignition off. Disconnect the ECM connector
[1]. Measure the resistance trom terminal 1 to terminal

2 of the CAN connector (2438).

bed we Is the resistance less then 100 Onms?
terminating resistor. ore

Use Harness Test Kit (Part No, HO-41404). See 1.2
[DIAGNOSTIC TOOLS.

YES NO
[

Disconnect the Io
Test for comtinuty between terminals 1 and 2

of connector (2435) tao
greater

IS continuity present?reat then 180 Ohms?
Use Harness Test Kit (Part No. HD-41404).
See 1.2 DIAGNOSTIC TOOLS.

YES NO YES NO

Disconnect he IC 5 aie
ANines are shored] [ —panaco me Testor cominuty between Dire ee a iui | et
‘together. Locate and e terminal 1 of connector [2438] and

instument cluster. ‘round.
Tepai the shor. torminal 9 of connector [398 iacwanceT Grats peat

's comtinuty present? 8

Tes ia YES No

‘Test for continuity between terminal 2 Locate and repair ‘Test terminals 1 and 2 of
‘of connector (2438) and terminal 10 of poeate are | | shortto ground in | | connector [2498] fora short‘connector (28), tepattne open | | (oxi or (PKIGY) ‘ovolage

1s continuity present? ey ae wire. Is. short to voltage present?

Yes Yes NO

Tocate and Locate and repair short, Replace and
ee. rep open we votage n PRN) or progam he

(PKIGY) wie, (PKIGY) wie. EOM,

{eo1791_en
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SUBJECT
3.1 STARTING SYSTEM DIAGNOSTICS.
3.2 TESTING STARTER ON MOTORCYCLE.
8.3 CHARGING SYSTEM DIAGNOSTIC:
3.4 BATTERY TESTING....



NOTES



STARTING SYSTEM DIAGNOSTICS 3.1

DESCRIPTION AND OPERATION
When the ignition switch is turned on, power is supplied to the
coil side of the key relay and energizes the relay. This allows
battery power to flow through the relay, to the lights fuse, and
to the switch side of the start relay.

When the engine stop switch is in the RUN position with the
ignition switch turned on, power is supplied to the ignition relay
causing the relay to energize. This supplies power to the start
switch. When the start switch is pressed, power flows to the
coil side of the start relay. The ECM grounds the coil side of
the start relay. The ECM monitors the clutch switch, neutral
switch, and the state of the security system. If the security
system is not locked and either the clutch lever is pulled in or
the motorcycle is in neutral, the ECM supplies ground to the
Coil side of the start relay allowing power to flow to the solenoid.
This energizes the solenoid and full battery power is sent to
the starter.

(Once the engine is running, the alternator starts supplying the
power to charge the battery and run all of the electrical com-

ponents on the motorcycle. The voltage regulator regulates
the power coming from the alternator and charges the battery
using the circuitry through the battery fuse.

COMPONENTS

Starter
See Figure 3-1. The electric starter is located on the front of
the engine.

+ The starter drive gear transfers rotation to the limiter
assembly.

+ The limiter assembly gear transfers rotation to the starter
ring gear.

+ The starter ring gear drives the alternator rotor on the end
of the crankshaft.

When the engine starts, a sprag clutch on the backside of the
alternator rotor disengages the starter ring gear and the rotor
disengages allowing the starter ring gear and the rotor to rotate
independently of each other.

Starter Solenoid
See Figure 3-2. The starter solenoid is located under the seat
and is a switch to open and close the high current circuit to the
electric starter motor.

0175

1. Solenoid stud (to battery)
2. Solenoid stud (to starter)
3, Starter solenoid connector [128]

Figure 3-2. Starter Solenoid Terminals (typical)

Engine Stop Switch (Right Hand Controls)
The engine stop switch is located on the right hand controls.
When the engine stop switch is in the RUN position, voltage
is supplied to the coil side of the ignition relay.

Start Switch (Right Hand Controls)
The start switch is a pushbutton switch located in the right hand
controls. When the start switch is pressed, voltage is supplied
to the coil of the ignition relay.

Key Relay
See Figure 3-3. The key relay is located in the relay box under
the seat. When the ignition switch is turned on, power is sup-
plied to the key relay. The key relay energizes and provides
power to the lights fuse.

Figure 3-3. Key Relay
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Ignition Relay

See Figure 3-4. The ignition relay is located in the relay box
under the seat. When the ignition switch is turned on, and the
engine stop switch is in the RUN position, the ignition relay is
activated.

ij
0903702

Start Relay

See Figure 3-5. The start relay is located in the relay box under
the seat. When the ignition switch is turned on, and the engine
stop switch is in the RUN position, the ignition relay is activated.
With the start switch pressed, the ECM verifies the clutch is
engaged or the transmission is in neutral. The ECM then sup-
plies the ground circuit, activating the start relay, to transfer

power to the starter solenoid. Simultaneously, power is
removed from the headlamps for the duration of the start switch
activation.

Figure 3-5. Start Relay

Ignition Switch

The ignition switch is located on the handlebars, below the
Instrument Cluster (IC). The ignition switch locks the handlebars
and turns the electrical power to the motorcycle on and/or off.

3-2 2009 Buell 1125: Starting/Charging

Battery

Batteries contain sulfuric acid, which could cause severe
burns to eyes and skin. Wear a protective face shield,
rubberized gloves and protective clothing when working
with batteries. KEEP BATTERIES AWAY FROM CHILDREN.
(00063a)

Awarnina
Never remove warning label attached to top of battery.
Failure to read and understand all precautions contained
in warning, could result in death or serious injury. (00064a)

Explosive hydrogen gas, which escapes during charging,
could cause death or serious injury. Charge battery in a
well-ventilated area. Keep open flames, electrical sparks
and smoking materials away from battery at all times.
KEEP BATTERIES AWAY FROM CHILDREN. (00065a)

Awarninc
If battery becomes hot, gassing or spewing of electrolyte
can occur, which could cause death or serious injury.
Unplug or turn OFF the charger until battery cools.

(00412b)

Awarnine
Batteries, battery posts, terminals and related accessories
contain lead and lead compounds, and other chemicals
known to the State of California to cause cancer, and birth
defects or other reproductive harm. Wash hands after
handling. (00019e)

CAUTION

If battery releases an excessive amount of gas during
charging, decrease the charging rate. Overheating can
result in plate distortion, internal shorting, drying out or
damage. (00413b)

See Figure 3-6. The Absorbed Glass Mat (AGM) battery stores
energy in chemical form to provide electrical power for the
vehicle. The AGM batteries are permanently sealed, mainten-
ance-free, valve-regulated, lead/calcium and sulfuric acid bat-
teries.

The battery is recharged by the alternator and kept from over-
charging by the regulator during use.

See 3.4 BATTERY TESTING. Battery condition can be
determined by a voltage test, a conductance test, or a load
test.

A battery may be tested, whether fully charged or not, using
the conductance test. However, the battery must be fully
charged to perform a load test.



The rotor of the alternator is bolted to the crankshaft. The stator
is bolted to the inside of the alternator cover and delivers
voltage to a voltage regulator through a wire harness that
passes through a boss in the side of the alternator cover.

Voltage Regulator

See Figure 3-7. The voltage regulator is located under the seat
on the left side frame rail. The voltage regulator is a shunt
regulator. The circuit combines the functions of rectifying the
AC voltage from the alternator stator and regulating the charge
voltage to the battery and other vehicle systems. The voltage
regulator cannot be repaired, only replaced.

Relay block
Battery
Key switch fuse
Lights fuse
ECM fuse
‘Aux power fuse
Fuel pump fuse Figure 3-7. Voltage Regulator

. Battery fuse
9. Brake/horn fuse
10. Cooling fan fuse Battery Fuse
11. Ignition fuse
12. Accessory fuse

See Figure 3-6. The 30 Amp battery fuse is located in the fuse
—_| box under the seat and is used to protect the circuits to most

Figure 3-6. Under Seat of the other fuses.

SYMPTOMS
Alternator The troubleshooting tables contain detailed procedures to solve
The alternator is located on the left side of the engine, behind Nd correct problems. Follow 3.1 STARTING SYSTEM DIA-
the alternator cover. The alternator consists of permanent GNOSTICS to diagnose starting system problems. The
magnets mounted around the circumference of a rotor anda __‘1.3 DIAGNOSTICS/TROUBLESHOOTING, Voltage Drop pro-
series of radial wire coils statically mounted in a stator _ °@dure helps locate poor connections or circuits with excessive
assembly. When rotated by the engine, the rotor magnets _“esistanee.
cause a voltage in the wire coils of the stator alternately
reversing poles.

Table 3-1. Starter Does Not Run or Runs at Very Low Speeds

| Voltage drop due to discharged battery. | Charge battery.
| a

|Short-circuited or open between elec- | Replace battery.
|trodes.

|Poor contact condition of battery ter- ‘Clean and retighten.
minal(s).

Wiring Poor or no connection at either end of the| Repair or replace cable(s).
[battery positive or negative cable, |
|Cracked or corroded battery cable ends. |Clean, tighten or replace cable(s) as

needed.

‘Open wire(s) or poor connection at Tighten connections or repair or replace
handlebar switch or start relay, especially wire(s).
relay ground wire (grounds through ECM). |
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Table 3-1, Starter Does Not Run or Runs at Very Low Speeds

‘Start switch, clutch switch, engine stop | Poor switch contacts or open switch. —_| Replace switch.
‘switch or neutral switch

Start relay ‘Open coil winding. Replace relay.

Poor or no continuity at relay points. Replace relay.

ECM has disabled start relay. Disarm security system.

‘Solenoid Poor contact condition caused by burned | Replace solenoid assembly.
contacts. |
Windings open or short-circuited. |Replace solenoid assembly.

Starter motor Brushes worn below specification. ‘Replace starter.
|Commutator burnt. Replace starter.
|[Commutator high mica. Replace starter.

|Field winding grounded. Replace starter.

[Armature winding grounded or short-cir- | Replace starter.
‘cuited.
Free running current draw out of range. | Replace starter.

Insufficient brush spring tension. Replace starter.

‘Limiter assembly Limiter assembly failure. Replace limiter assembly.
| Sprag clutch ‘Sprag clutch failure. Replace rotor/sprag clutch assembly.

Table 3-2. Engine Cannot Be Cranked

Battery Voltage drop due to discharged battery. | Charge battery.

| minal(s).

Short-circuited or open between elec- | Replace battery.
trodes.

Poor contact condition of battery ter- [Clean and retighten.

Starter motor Starter gear teeth worn out. Replace starter.

Limiter assembly [Limiter assembly malfunction. Replace limiter assembly.

‘Limiter assembly gears damaged. Replace limiter assembly.

Gear teeth on freewheel gear Excessively worn teeth. Replace freewheel gear.

Sprag clutch ‘Sprag clutch failure. Replace rotor/sprag clutch assembly.

Table 3-3. Starter Does Not Stop Running

Start switch or start relay Unopened contacts. Replace start switch or start relay.
Poor return caused by sticky switch or | Replace start switch or start relay.
relay contacts.

Solenoid Coil shorted, Replace solenoid.

Contact plate melted and stuck. Replace solenoid.

Sprag clutch Sprag clutch seizure. Replace rotor/sprag clutch assembly.
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Connector Information For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.

Headlamp and Marker Lamps Battery PF TYemoo4i5 10ABrake/Horn [1288] [128A] ©
Fuse <<

Amm@ Battery Fuse GN Starter
‘BK Solenoid

15 Amp| Lights .
| Ignition Switch ea
| GND2

|
| z

| been Starter
In Wiring

Diagrams

(22a) (228) lJ .peo RH Controls 8 Fuel Pump
own? fi KR S| Start Fuse2): Eee | iin

al] s be wox mt Ai (86) (008)
‘4 4 Fics me | ‘Switch

Key Switch B Fuel8 mm a get Pump
15 Amp ——}Ignition ovat sar ge a y

ame acvo eros | sete | thae BK MO 2 Goi 74 145B)Battery Power Disibution cares=D in Winng Diagrams wee 5 | Gore 9 7) N45)
Main Engine Wiring Harness. elIn Wiring | Diagrams. os {626} [624] Box z 9 55

Sidestand Law: 3 88
Sensor | 3 Et

(HDIOnly) [3 Bor
> Sensor Grounds In

| fieae} Wiring Diagrams
Neutralhous ee a ————

| [131A] 11918) z
| 25522 £2 55

gas TE ron az Bo Ghe Se a6ae T_T sec Bee (118) [cee eo a [9 7 eres_] \ 1108)
| — (1458) (145A) (IAN 2 e204 a4 |[ 9 2728 |/10A]

(958) gg esas FE

Halil u
| ge éeé| 53 ee

fw 82 peal sa e¢
au” $8 Epcits : ‘igs

(ey), kd (8K)

Figure 3-8. Starting Circuit
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Starter Testing

‘Check the battery using visual inspection, voltage
test, and either a conductance test or oad test.

‘Check the connections at battery starter, solenoid
ignition switch and the start, key, and ignition relays.

Is system operational?

Ect

eS es 65 ©

I
or

= Sina ga aseSaiaehe or wre | (enepe v
Fano be aionacr

Dasaraersomaae] | cue bats cos
connector [1288] from solenoid. alternator rotor and ring Go to Starterfor feed ebigs erceay Savor Spee

|terminal 1 (GN) wire with the start| Does ring gear engage ‘Too Slowly.
iat Pardes ost

naeoner?

1 00 a
:

Remove the start relay. Ae udsat sotage preset na I T
ty soket mond esa Gace arent | || Buea
ee mal | Meceee | (SaarNore fee] | Sees | [aerate

See 1.3 DIAGNOSTICS’ ‘solenoid. freewheel gear. ‘freewheel gear
TROUBLESHOOTING. If the Is damage present? for damage.
relay terminal called out does not| SS ary
one relay being checked, Yes NO

' I : T I
elas | | Fao

ee NO damaged | | failure. Replace
pecce || ncncee

[Disconnect connector needed, lute,
%oy Toa ace) Tesbo (GN 38 or

Boawisee or 3h
short to voltage. phi
Ehpeores soe‘one? a

ws] [xo] [es] [ae

apace) |For | Ropar | (Racebe handlebar |] shortto | | start ola.
tag2._} | switchgear. | |_vottage. = 1001778_en
i 5818 ‘5819
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Starter Stalls or Spins Too Slowly

Perform voltage drop tests from battery positive to
starter motor tr

‘TROUBLESHOOTING.
‘Crank the engine,

{s voltage drop greater than 1.0 Volt?

minal. See 1.8 DIAGNOSTICS!

Yes

Perform voltage drop tests between

‘Crank the e
battery positive to starter solenoid terminal 2

gine.
's voltage drop greater than 1.0 Vol?

battery negative and.
Perform voltage drop tests between

starter studs or bots.
| voltage drop greater than 1.0 Volt?

a=
¥s WO 5 86

I q
Fort wlage sop ea bewent | [Looms andvepal he

tate pose ond saorek boner | | ceeneclonbeoees S802 TESTING STARTER ON
homer Secoereié ante noroneroteIsvotage drop enter han 1.0 ok? saree Pate nar cae btot

Clean the motorcycle.i: sae | ground Perform Starter Motor Free Running
ves nO connections. ‘Current Draw Test (on bench).

T i 5835 ‘Are test results within range?
Tapa re

Replace the
seco
battery and solenoid. brecbad valet

Ea seas

5 06

I
ite opal pogorormed and hedireegor et pee ise emr eel Replace the

Choa erin dtr ranch

Use appropriate code 5817

tco1779.0n
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Starter Does Not Spin (Part 1 of 3)

“Turn the ignition switch ON,
Did the headlamps turn on?

1S 70

I I
Wits geo wp sash nen | [Sy buss Dow
poston ana he durante prssd, || S60 Does No

Did the headlamps shut off? bss

L
Yes

L
NO

i
"Tea for voltage al terminal 1 Starter solenoid

relay connector [1288] (GN) wire
's battery voltage present when start switch is

pressed?

‘Make sure the transmission is in neutral, disengage:
Clutch, and verily the security system is disarmed.
With the start switch pressed, did the headlamps

‘shut off?

—$§ iu
YES NO.

Remove the start relay. Check for continuity on
the (GN) wire from terminal t connector [1288]

a
Yes NO

(Check or continuity atterminal2] | torelay socket terminal 67 of the start relax | [Scoayq oLUTOHAND| aRtlre! solgol eey connector. Ts tnerecontnuty? peso euro ae he onion£1286] (BK) wire t groune ‘NOTE ence eine eee
is thee continaty ? S00 1.3 DIAGNOSTICS/TROUBLESHOOTING ‘

ifthe relay terminal cal out eoos not matchco _|ine ray boing choc
YES. NO I

T L 1Connect starter solenoid = oD Tes
relay connector (126). | [Locate and

Testfor battery votage | | tepaiihe
atthe siarterwth he | | open inthe. | asec mg] [Rasalan reper
Startowich pressed. | [ground.cicun.| | Replace the open in the Femove the ignition relay.Isvoltage present? ae ail (GN) wire Is battery votage present on5852 ignition relay socket terminal 302| { Test the (GV/0) wire

1 ld NOTE between the ignition ase
ves 10 S00 1.3 DIAGNOSTICS! and the ignition relay for

i TROUBLESHOOTING. ithe | | shortto ground. Repair the
lay torminal cad out doos not| | creut and replace the use.Replace est ana scapes) match the relay being checked.

ps wie at solenoid terminal 1 rrr
ont Isbatiory voage present?

517 a
Yes NO ves

I
Tocate and repair

With the start sich pressed
Grearorwctagecntinse | fMeeeee te] [Sie Sanerbans it Cais and par

2a solenoid terminal 2 ‘Spin Part 203) ops
1 Mclenod trminal2, || solenoid terminal (GVO) wie.

“and baton. ry

3024

ves O
i

With the start switch pressed.) Patan
Cheek or votage onthe ) | | Feb!
wie athe starterteminal. | | iM
Is battery voltage present?

3845

ves NO.

I f601780_enReplace Locate and repair he
the start. [open on the (8) wire

5825 3828
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Starter Does Not Spin (Part 2 of 3)

‘Continued from Starter Does Not Spin (Part 1 of 3).

‘Check for voltage on ignition relay socket terminal 86
Is battery voltage present?

NOTE
See 1.3 DIAGNOSTICS/TROUBLESHOOTING. Ifthe relay
terminal called out does not match the relay being checked.

T
a |

ves nO

I.
‘heck for coninuly to ground on inion relay Disconnect connector [25] RH

‘socket terminal 85, conto. Check for batery voltage
ister contnuy? ‘on terminal 4 (R/BK) wire of (228)

Isbltery voltage present?See 1.9 DIAGNOSTICS/TROUBLESHOOTING. It ater vege Psthe reiy torminalcaled out does not match he 7
relay beng checked. YES 40

— :
: Aree =

's continuity present? Fae cio

Eecomteearecs | ata |tiwmayumval ci

See 1.3 DIAGNOSTICS/ | ground circuit. co
terminal called out does not match 5828 YES NObeled

a i
i

Disconnect connector [22]. Check for continuity.
‘on terminal 1 connector [22A] (BKIR) wire to

Connect voltmeter from socket terminal 10 to ‘socket terminal 86 of the start relay
‘socket terminal 2 in the relay block. Check for 's continuity present?

voltage with start switch pressed. NOTE
Is battery voltage present? |See 1.8 DIAGNOSTICS/TROUBLESHOOTING,

tte relay terminal called out doesnot matonrs ne relay being checked
YES NO oc _\|_{

T
Shed apen GN) wr on soy ee Be

aitsee gee see at Ti ear oe eS,aes 8 Were smnaniy tomosr | [TSSianropar
start relay. | See 1.3 DIAGNOSTICS/TROUBLESHOOTING. terminals 1 and 2 of connector | |_the (BK/R) wire.

8832 If the relay terminal called out does not match {228}. ‘5827
ney bong crocs

ee

eS YES NO.vs 30 :
L ‘Check continuity on terminal 2 connector (22)

coast) [Roms] _|iSmeosmteroma or ngnonly

the (GNO) wire, the ECM. negies eplane tne:see 10anosnestmovaresnoorwe. | [igen
ser 5820 if the relay terminal called out does not match 5818

ely barca

ve #6

i T
Fepacoie |) [Uae andropa

Gteoreny | [Sreraowae | arena

5816 5827
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Starter Does Not Spin (Part 3 of 3)

‘Continued from Starter Does Not
Spin (Part 1 of 3).

Did the IC sweep?

Yes NO

Do the brake lamps Soe 2.1 INITIAL
‘or horn work? DIAGNOSTICS,

YES NO

Remove the key relay. Test for battery voltage
at terminal 86 (FBX) wire with ignition ON,

See 53 LIGHTS,
Js battery voltage present?

NOTE
| See 1.3 DIAGNOSTICS/TROUBLESHOOTING,
i the relay terminal called out does not match
the relay being checked.

[
Yes, NO

———

‘Check for continuity to ground on socket Disconnect connector [33]. Check for continuity
terminal 85 (BK) wire ofthe key elay ‘n terminal 3 connector [338] (R/BK) wire to

|s continuity present? socket terminal 86 on the Key relay

the relay being checked.

NOTE
‘See 1.3 DIAGNOSTICS/TROUBLESHOOTING, |__| Sée 1.3 DIAGNOSTICS/TROUBLESHOOTING.
If the relay terminal called out does not match Ifthe relay terminal called out does not match the

relay being checked.

‘NOTE

Yes NO. YES NO

‘Check for voltage on socket terminal 3
ofthe key relay,

|s battery voltage present?
NOTE

the relay being checked.

See 1.3 DIAGNOSTICS/TROUBLESHOOTING. || ta ground.
If the relay terminal called out does not match an

10 (R) wire Replace the
Ignition relay.

ovate and repair
the (FVBK) wire,

Tecate and
5832

repair the open

Yes NO

key relay. open in
Replace the Tocate and repair the

the (R) wire.

3602
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TESTING STARTER ON MOTORCYCLE 3.2

STARTER CURRENT DRAW TEST
1 See Figure 3-9. Disconnect fuel pump connector [86] loc-

ated under the seat.

Verify the transmission is in neutral.

Clamp induction ammeter over positive cable from the
starter to the solenoid.

NOTE
Engine could start and run until the fuel in the lines is purged.

4. Turn the ignition switch on. While reading the ammeter,
push the starter button. Disregard initial high current
reading, that is normal when engine is first turned over.

a. Typical starter current draw ranges between 140-180
amps.

b. _Ifstarter current draw exceeds 180 amps, the problem
may be in the starter or the starter drive. Remove the
starter for further tests. See 3.2 TESTING STARTER
ON MOTORCYCLE, Free Running Current Draw
Test.

Figure 3-9. Fuel Pump Connector [86]

FREE RUNNING CURRENT DRAW TEST

1 Place the starter in a vise. Use a clean shop towel to pre-
vent scratches or other damage.

See Figure 3-10, attach one heavy jumper cable (6 gauge
minimum) as follows:

a. Connect one end to the starter mounting flange.

b. Connect the other end to the negative (-) terminal of
a fully charged battery.

c. Connect a second heavy jumper cable (6 gauge
minimum) to one end to the positive (+) terminal of
the battery.

d. Connect the other end of the second jumper cable to
the battery terminal on the starter. Place an induction
ammeter over cable.

Check ammeter reading.

a, Ammeter should show 25-40 amps.

b. _Ifreading exceeds 40 amps, replace the starter motor.

c. If starter current draw on the vehicle was over 180
amps and this test was within specification, there may
be a problem with the engine or primary drive.

1. Mounting flange
2. Battery
3. Induction ammeter

4, Battery terminal
Figure 3-10. Free Running Current Draw Test
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CHARGING SYSTEM DIAGNOSTICS

DESCRIPTION AND OPERATION

See Figure 3-12. The charging system consists of the alternator
and regulator.

COMPONENTS

Alternator

The alternator consists of 2 main components:

The rotor which mounts to the left side of the crankshaft.

+ The stator which bolts to the alternator cover.

Voltage Regulator
See Figure 3-11. The voltage regulator is a shunt regulator.
The circuit combines the functions of rectifying the AC voltage
from the alternator stator and regulating the charge voltage to
the battery and other vehicle systems.

Figure 3-11. Voltage Regulator Location

3-12 2009 Buell 1125: Starting/Charging

TROUBLESHOOTING

| ADVANCED BATTERY CONDUCT-
ANCE AND ELECTRICAL SYSTEM
ANALYZER

HD-48053

When the charging system fails to charge or does not charge
at the normal rate, check the battery, wiring, and voltage regu-
lator.

Battery

Check for a weak or dead battery. See 3.4 BATTERY TESTING
for battery testing procedures. Battery must be fully charged
in order to perform a load test, and starting or charging tests.
However, a partially discharged battery may be tested using
the BATTERY TEST function of the ADVANCED BATTERY
CONDUCTANCE AND ELECTRICAL SYSTEM ANA-
LYZER (Part No. HD-48053).

Wiring

The stator's plug and socket connections must be clean and
tight

Cheek for corroded or loose connections in the charging circuit

Voltage Regulator Inspection
The voltage regulator ground must have a clean, tight connec
tion for proper grounding. Check by using an ohmmeter with
one lead on a known good ground, such as battery ground
cable, and the other on the regulator body.

Job/Time Code Values
Dealership technicians filing warranty claims should use the
job/time code values printed in bold text underneath the
appropriate repair.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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Figure 3-12. Charging System Circuit
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Charging System Test (Part 1 of 2)

‘Test the battery
Charge or replace as required.

Tnpeat the voage regulator.
$0039 CHARGING SYSTEM

DIAGNOSIS

1

PASS Fa

Perr Miampere Draw Test oe

6

FASS Fa

I
Pero Total Curent raw Test Disconnect he vag regulator

Record measurement ‘Does milampore crew Gop?

VES nO

Replace he grounded ioe damagesstator component or ting
Eo a8

Fa

Gots Charge Tolate damages wig o
ole otceosiveaccestoin

wa

teo1928on
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Charging System Test (Part 2 of 2)

[Continued from Charging System Test (Part 1 of 2).

Perform Current and Voltage Output Test.
Record measurement and compare with Total

‘Current Draw Test before proceeding,

PASS FAL

Perform Votage Pecorm‘Output Test, Stator Check
at

PASS FAIL PASS FAIL

‘System tests good upto ths point. Replace the Pertom AC piace theSuspect voltage regulator, Outpt Test stator
‘Accessories on for long periods when 5316 5312motoryce is parked and not running ae
‘Accessories on when motorcycle is Fae FAIL‘idden very slowly for long periods I

Rapiace votageBatery setaecharge andor regulator, :
accessory draw because motorcycle Perform Current Repectiinrctos
vas ot operated for along period Output Test.

Ear

i — PASS FAIL
PASS FAIL

System Damaged or Replace ihe Replace theOK sipping rotor. Stator rotor,
Ey Ey a9

1001929_en
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TESTING

HD-41404-B HARNESS TEST KIT
HD-48053 ADVANCED BATTERY CONDUCT-

ANCE AND ELECTRICAL SYSTEM
ANALYZER

Milliampere Draw Test

NOTE

Be sure accessories are not wired so they stay on at all times.
This condition could drain the battery completely if the vehicle
is parked for a long time. Check for this by connecting ammeter
between negative battery terminal and battery.

1. Remove the 30 Amp battery fuse.

2. See Figure 3-13. Using HARNESS TEST KIT (Part
No. HD-41404-B) purple male socket probes and patch
cords, connect ammeter to battery fuse socket terminals.
With this arrangement, any regulator drain is picked up.

3-16 2009 Buell 1125: Starting/Charging

3. With the ignition switch turned off and all lights and
accessories off, observe current reading.

a. Add regulator draw to appropriate value for ECM. If
observed ammeter reading is less than listed in table,
draw is within limits. Refer to Table 3-4.

b. A higher reading indicates excessive current draw.
Check accessories for excessive drain.

NOTE
A battery with a surface discharge condition could suffer a
static drain. Correct by cleaning battery case.

Table 3-4. Milliampere Draw Test

[Regulator 1.0 |

ECM 1.0

Instrument Cluster 4.0
|ac)
Connector Information

For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.



2001828

[468] [468]
<<

iby

Battery Power Distribution wg Buntlary

in Wiring Diagrams [61] (611 =
GND2

esWiring Diagrams ii‘Chassis Grounds In

2. Battery fuse socket

|
1. Ammeter |

|

3._ Voltage regulator |
Figure 3-13. Milliampere Draw Test (Ignition Turned to OFF)

If the battery runs down during use, the current draw of the
motorcycle components and accessories may exceed output Turn battery load tester OFF before connecting tester
of the charging system. cables to battery terminals. Connecting tester cables with

note load tester ON can cause a spark and battery explosion,
which could result in death or serious injury. (00252a)

If a load tester is unavailable, use an ammeter with current
1. See Figure 3-14 to check for this condition, and place load

probe.
tester induction pickup or current probe pickup over battery
negative cable.
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2. Disconnect the stator plug from the voltage regulator. Start
the motorcycle and run the engine at 3000 RPM.

3. With the ignition and all continuously running lights and
accessories turned on (headlamp on high beam), read the
total current draw.

4. Compare this reading to the reading obtained after per-
forming a Current and Voltage Output Test.

a. The current output should exceed current draw by a
minimum of 3.5 amps.

b. If output does not meet specifications, there may be
too many accessories for the charging system to
handle.

5. Reconnect voltage regulator after testing.

eso2a0e

1. Load tester
2. Induction pickup

Figure 3-14. Check Current Draw (Ignition Switch On)

Current and Voltage Output Test: Using
HD-48053

1. Connect the ADVANCED BATTERY CONDUCTANCE
AND ELECTRICAL SYSTEM ANALYZER (Part No. HD-
48053) leads to the vehicle battery.

2. Perform a charging system test following the instructions
in the analyzer instruction manual

See Figure 3-15 for an example of the analyzer's printout. The
test results include a decision on the charging system's condi-
tion and the measured voltage at idle and at 3000 RPM. The
analyzer provides a printout stating either CHARGING SYSTEM
NORMAL (no problem found) or CHARGING TEST PROBLEM.

If the analyzer states CHARGING TEST PROBLEM, one of
the following results will be displayed:

+ LOWCHARGING VOLTS - The alternator is not supplying
sufficient current for the system electrical loads.

+ HIGH CHARGING VOLTS - The voltage output from the
alternator exceeds the normal regulator limits.

+ INVESTIGATE VOLT OUTPUT - The rev voltage is lower
than the idle voltage.
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Current and Voltage Output Test: Using
Load Tester
1. Connect the load tester as follows:

a. Connect the negative and positive leads to the battery
terminals.

b. Place the load tester induction pickup over the positive
regulator cable.

2. Runthe engine at 3000 RPM. Do not leave any load switch
turned on for more than 20 seconds or overheating and
tester damage are possible. Increase the load as required
to obtain a constant 13.0 VDC.

3. The current output should be 28-34 Amps. Make a note
of the measurement for use in the Total Current Draw
Test.

NOTE

Rider's habits may require output test at lower RPM.

es2908

(CHARGING TEST

PROBLEM

Lon

(CHARGING VoLTS

IDLE: 12.320REV: 12132v
REFER TO H-D

SERVICE MANUAL

Figure 3-15. Charging System Test Results Printout

Stator Check
1. Turn ignition switch OFF.

2. See Figure 3-16 and connect an ohmmeter as follows:

a. Disconnect voltage regulator connector [46] from
alternator stator wiring.

b. Insert one ohmmeter lead into a stator connector
socket.

©. Attach the other lead to a suitable ground.

3. Test for continuity with the ohmmeter set to the ohms
scale.

a. A good stator shows no continuity (open circuit)
between any stator sockets and ground.

b. Any other reading indicates a grounded stator which
must be replaced.

4, See Figure 3-17. To check the stator for resistance, dis-
connect voltage regulator connector [46].



5. Test stator sockets 1-2, 2-3, and 3-1 for resistance with
the ohmmeter set on the ohms scale.

a. Resistance across all the stator sockets should be
0.1-0.3 Ohms.

b. Ifthe resistance is higher, the stator is damaged and
must be replaced.

©. If resistance is lower, the stator may have a turn-to-
turn short and should be replaced,

NOTE
When measuring resistance (Ohms), compensate for test lead
resistance before performing the measurement. Select the
Ohms position and touch the test leads together. Refer to the
multimeter user's manual to either zero the display or manually
subtract the test lead resistance from the measured circuit's
value.

Figure 3-16. Test for Grounded Stator (typical)

Figure 3-17. Check for Stator Resistance (typical)

AC Output Check
1, Test AC output as follows:

a. Disconnect voltage regulator connector [46] from
alternator stator wiring.

b. See Figure 3-18. Connect an AC voltmeter across
stator connector terminals 1-2.

c. Run the engine at 3000 RPM. The AC output should
be 45-55 Volts AC.

d. Repeat the test across terminals 2-3 and 1-3.

2. Compare the test results to specifications.

a. Ifthe output is below specifications, charging problem
could be a faulty rotor or stator. Perform Stator Check.

b. If output is within specifications, charging problem
might be faulty regulator. Replace as required,

3. Repeat the Current and Voltage Output Test.

Figure 3-18. Check Stator AC Voltage Output (typical)
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BATTERY TESTING 3.4

DESCRIPTION AND OPERATION
Battery condition can be determined by a voltage test, a con-
ductance test, or a load test.

A battery may be tested, whether fully charged or not, using
the conductance test. However, the battery must be fully
charged to perform a load test.

VOLTMETER TEST

The voltmeter test provides a general indication of battery state
of charge or condition. Check the voltage of the battery to make
sure itis in a 100% fully charged condition. Refer to Table 3-5.

If the open circuit (disconnected) voltage reading is below
12.6V, charge the battery and then recheck the voltage after
the battery has set for one to two hours. If the voltage reading
is 12.7V or above, perform the 3.4 BATTERY TESTING, Load
Test.

Table 3-5. Voltmeter Test For Battery Charge Conditions

128 50%

12.0 25% |

11.8 % |

CONDUCTANCE TEST

HD-48053 ‘ADVANCED BATTERY CONDUCT-
ANCE AND ELECTRICAL SYSTEM
ANALYZER

Use the ADVANCED BATTERY CONDUCTANCE AND
ELECTRICAL SYSTEM ANALYZER (Part No. HD-48053) and
perform a battery test as follows:

1. Connect the HD-48053 analyzer directly to the lead ter-
minals of the battery, not to the bolt or wire terminal.

2. Follow the instructions in the analyzer instruction manual
to perform a battery test.

The test results include a decision on the battery condition and
the measured state of charge.

See Figure 3-19. The analyzer printer provides a printout
including one of the following test results.

* GOOD BATTERY - Return the battery to service.

* GOOD-RECHARGE - Fully charge the battery and return
to service.

+ CHARGE & RETEST - Fully charge the battery and retest.

* REPLACE BATTERY - Replace the battery.

* BAD CELL-REPLACE - Replace the battery and retest.

* BATTERY NOISE - Remove surface charge from battery
and retest.
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NOTES

* A REPLACE BATTERY test result may also mean a poor
connection between the battery cables and the vehicle.
After disconnecting the battery cables from the battery,
retest the battery using the out-of-vehicle test before
replacing.

+ Connect the tester directly to the lead terminals of the
battery, not the bolts.

MCR-101 HD V1.9
(e) MIDTRONICS

e021

MON 02/22/05
3:45PM

LAS? 6 OF VIN

012345
DATE CODE

BS

BATTERY_TEST

RATING:
295 CCA

5958-94

1asa2v___sscca
REPLACE BATTERY

Figure 3-19. Battery Test Results Printout

LOAD TEST

To load test the battery, proceed as follows:

Awarnina
Disconnect negative (-) battery cable first. If positive (+)
cable should contact ground with negative (-) cable con-
nected, the resulting sparks can cause a battery explosion,
which could result in death or serious injury. (00049)

1, Remove the battery from the motorcycle.

2. Always fully charge the battery before testing or test
readings will be incorrect. Load testing a discharged bat-
tery can result in permanent battery damage.

2 After charging, allow the battery to stand for at least one
hour before testing.

Awarnina
Turn battery load tester OFF before connecting tester
cables to battery terminals. Connecting tester cables with
load tester ON can cause a spark and battery explosion,
which could result in death or serious injury. (00252a)

4, See Figure 3-20. Connect tester leads to battery posts
and place induction pickup over negative (black) cable.

NOTE
To avoid load tester and/or battery damage, do not leave the
load tester switch turned ON for more than 20 seconds.



5. Load battery at 50% of CCA rating using the load tester.
Voltage reading after 15 seconds should be 9.6 V or more
at 70° F (21° C). Refer to Table 3-6.

Awarnina
Turn battery load tester OFF before disconnecting tester
cables to battery terminals. Disconnecting tester cables
with load tester ON can cause a spark and battery explo-
sion, which could result in death or serious injury. (00253a)

Awarnina
Connect positive (+) battery cable first. If positive (+) cable
should contact ground with negative (-) cable connected,
the resulting sparks can cause a battery explosion, which
could result in death or serious injury. (00068a)

CAUTION

Do not over-tighten bolts on battery terminals. Use
recommended torque values. Over-tightening battery ter-
minal bolts could result in damage to battery terminals.
(00216a)

6. _ Install the battery in the motorcycle.

esozar2

1. Load tester
2. Induction pickup

Figure 3-20. Load Test Battery

Table 3-6. Battery Load Test

1125 models
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NOTES
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SUBJECT
4.1 INSTRUMENT CLUSTER AND GAUGES.
4.2 FUEL LEVEL SENDER LOW/HIGH/OPEN, DTC B1004, B1005..
4.3 OIL PRESSURE LAMP ALWAYS ON OR INOPERATIVE.
4.4 TURN SIGNAL INDICATOR INOPERATIVE..
4.5 INSTRUMENT CLUSTER INOPERATIVE.
4.6 LOW FUEL LAMP ALWAYS ON OR INOPERATIV!



NOTES



INSTRUMENT CLUSTER AND GAUGES 41

DESCRIPTION AND OPERATION
The Instrument Cluster (IC) uses direct inputs along with
communication from the ECM to display information. The IC
receives battery power through terminals 2 and 12. Ground is
supplied through terminals 3 and 13. Ignition power comes
from the ignition switch to terminal 14. There are two Controller
Area Network (CAN) lines going to the ECM from terminals 9
and 10 of the IC.

‘See Figure 4-1. The TOGGLE and MODE switches are located
on the IC along with the tachometer, the theft mode LED, and
the indicator and warning lamps. The LCD screen on the IC
displays a digital speedometer, odometer, clock, and informa-
tion messages.

| esorees

LCD screen
Tachometer
TOGGLE switch
MODE switch
Indicator lamps
Warning lamps |
Theft mode LED

Figure 4-1. Instrument Cluster

No
 

ao
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>

COMPONENTS

Speedometer

The speedometer digitally displays the forward speed of the
motorcycle in mph or km/h depending on the configuration.
The configuration can be changed by using the TOGGLE and
MODE switches on the IC. The speedometer receives the
vehicle speed data over the CAN lines from the ECM.

Tachometer
The tachometer displays engine RPM. The numbers on the
tachometer multiplied by 1000 equals engine RPM. As the

tachometer approaches approximately 10,000 RPM the needle
illuminates. The IC receives the RPM data over the CAN lines
from the ECM.

Odometer
The odometer displays the distance traveled by the motorcycle.
There are five different odometer settings that can be displayed
by clicking the MODE switch, These include the main odometer
(ODO), trip odometer 1 (TRIP 1), trip odometer 2 (TRIP 2),
service odometer (SERVICE), and the low fuel odometer (F-
trip). The trip odometers record mileage until they are reset
and then start over. The fuel odometer is only available when
the low fuel light is on and tracks the mileage traveled since
the low fuel light came on. The service odometer tracks the
number of miles (kilometers) left until the next regular mainten-
ance is due.

Clock

The clock displays the current time and can be set for either a
12 or 24 hour format

Indicator Lamps

See Figure 4-2. The indicator lamps are located at the top edge
of the IC and inform the operator of turn signal, headlamp, and
neutral positions.

1. Left turn signal indicator
2. Neutral indicator
3. Headlamp high beam indicator
4, Right turn signal indicator

Figure 4-2. Indicator Lamp

Left Turn Signal Indicator: The IC uses a direct input on ter-
minal 4 from the left turn switch to determine when to flash the
left turn signal indicator. The IC then supplies the voltage to
the left turn signals.

Neutral Indicator: The IC receives a message from the ECM
cover the CAN lines letting the IC know when the transmission
is in neutral and the indicator should be illuminated.

Headlamp High Beam Indicator: The IC uses a direct input
‘on terminal 6 from the headlamp high/low switch to determine
when to illuminate the high beam indicator.
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Right Turn Signal indicator: The IC uses a direct input on
terminal 5 from the right turn switch to determine when to flash
the right turn signal indicator. The IC then supplies the voltage
to the right turn signals.

Warning Lamps

See Figure 4-3. The warning lamps are located at the right
upper side of the IC. These lamps illuminate to inform the
operator of a concern within the different systems of the
motorcycle.

2401698

rpm 1000

Low fuel lamp
Check engine lamp
Engine over temperature lamp
Oil pressure lamp
Low battery voltage lamp

Figure 4-3. Warning Lamps

Low Fuel Lamp: The IC uses a direct input on terminal 15
from the fuel level sender to determine when to illuminate the
low fuel warning indicator. The IC also activates the (F-trip)
odometer when the low fuel indicator is illuminated. This tracks
the number of miles driven since the low fuel warning indicator
was illuminated.

Check Engine Lamp: The IC illuminates the check engine
lamp when the ignition is turned on or when there is a maifunc-
tion with the engine management system. The ECM sends a
signal to the IC over the CAN lines to let it know when to illu-
minate the check engine lamp. See 6.1 DDFI-3 OPERATION
for diagnosing the Check Engine Lamp.

Engine Over Temperature Lamp: The ECM sends a commu-
nication over the CAN lines to the IC when the engine temper-
ature reaches 230 °F (110 °C). The IC then illuminates the
engine over temperature lamp and flashes the coolant temper-
ature on the LCD screen. See 6.1 DDFI-3 OPERATION for
diagnosing the engine over temperature lamp.

Oil Pressure Lamp: The IC receives a direct input on terminal
8 from the oil pressure switch. When oil pressure drops, the
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switch closes and the IC illuminates the oil pressure lamp. The
oil pressure lamp comes on when the ignition is turned on.

Low Battery Voltage Lamp: The IC illuminates the low battery
voltage lamp when the battery voltage drops below 12V. The
IC also displays the message SYSTEM VOLTAGE on the LCD
screen. The IC receives the battery voltage signal over the
CAN lines from the ECM and monitors the battery circuits to
the IC.

Theft Mode LED

The red theft mode LED flashes when the security system is
armed. The IC works with the ECM to disable the starter,
injectors, and coils.

TOGGLE Switch
The TOGGLE switch is located on the left edge of the IC. With
the engine running, the TOGGLE switch changes the display
options to:

Gear position and intake air temperature

Coolant temperature and battery voltage

Display brightness

+ Average fuel consumption

Instantaneous fuel consumption

MODE Switch
The MODE switch is located on the left side of the IC. The
MODE switch changes the odometer between:

+ Main odometer (ODO)

+ Trip 1 (TRIP 1)

+ Trip2 (TRIP 2)

+ Service odometer (SERVICE)

Low fuel odometer (F-trip)

Setup Mode
The setup mode allows the operator to change certain settings
in the IC. With the ignition on, press and hold the TOGGLE
and MODE switch at the same time until SETUP MODE
appears on the display, The following functions are located in
the setup menu.

KEY OFF TO EXIT

+ TIME SETTING

+ SERVICE COUNTER

PIN SETTING

THEFT SETTING

UNIT SETTING

CLOCK 12/24

+ TOGGLE TO EXIT

Pressing and releasing the MODE switch scrolls through the
list.



Pressing and releasing the TOGGLE switch allows the operator
to select the changes to the functions or exit the setup mode.
The different functions that can be set up are:

+ Setting the clock (time and 12 or 24 hour formats)

+ Service mileage reset

* PIN change

+ Security system prompts

* Unit of measure

Lap Timer
To enter the lap timer mode, with the engine running and the
vehicle stopped, hold down the TOGGLE switch and press the
flash-to-pass switch on the left handlebar three times. See
Figure 4-4 for flash-to-pass switch location. Once started, the
lap timer restarts a new lap each time the flash-to-pass switch
is pressed. The lap timer can store up to 99 lap times. Each
time a new lap is started, the timer displays the time for the
last completed lap, for 15 seconds. To replay the stored times,
hold the flash-to-pass switch for 5 seconds. It replays:

+ Individual lap times
Flash-to-pass switch
Headlamp high/low beam switch
Turn signal switch
Horn switch

+ Fastest lap time

+ Slowest lap time

ao
a.

* Average lap time

To clear all laps in memory, press and hold the TOGGLE switch Figure 4-4. Left Hand Controls
for 3 seconds. The LAPS CLEAR message is displayed when
lap times are erased.

ONBOARD DIAGNOSTIC INFORMATION
To exit the ap timer mode: SYSTEM (ODIS)

1. Stop the vehicle.
The IC displays the ODIS at the bottom of the LCD. The ODIS

2. Press and hold TOGGLE switch and quickly press the displays operational data, configuration menus, and messages
passing lamp switch three times. for other features through the IC. Refer to Table 4-1 for possible

NOTE messages and their descriptions.

Recorded lap times remain in memory until they are cleared.
Exiting lap timer mode, turning off the vehicle, or losing battery
power will not affect lap times stored in memory.

Table 4-1. General LCD Screen Messages

BUELL WISCONSIN USA _| Introductory text displayed when ignition key is turned on,

‘SYSTEM VOLTAGE [Displayed when the battery voltage is too low, or too high.
CTCOLD The word "COLD" flashes on the screen until the measured temperature is above the normal

| operating temperature range. The display then changes to the "GEAR X at XXX F/C" screen.
|The initial intake air temperature displays when the ignition is turned on, and updates once the
vehicle maintains a speed above 25 mph (40 km/h) for 1 minute.

‘SERVICE XXX Service interval is due at the displayed number of miles (kilometers). This message is displayed
‘on the first startup after the service odometer falls below the 200 mi (322 km) and 1000 mi (1609
km) thresholds.

[SERVICE NOW |Service odometer has elapsed. Vehicle is due for regular maintenance. This message is displayed
| on each startup until the service counter is reset.

|SIDESTAND (HDI Models) _ | The sidestand is not in the fully retracted position. On HD! models, the vehicle shuts off power
|to the ignition and fuel pump when the sidestand is down while the vehicle is in gear, and the
|clutch is released.

TIPPED KEY OFF The bank angle sensor has been tripped. The vehicle shuts off power to the ignition and fuel
| pump when the tip angle is greater than a predetermined limit. Turn the key switch off, stand
|the motorcycle upright, and restart.
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Table 4-1. General LCD Screen Messages

ENTER PIN Displayed when the ignition is first turned on while the security system is armed.

THEFT ERROR A problem has been detected with the security system or serial communication has been lost.

[LOCKED OUT ‘Twenty consecutive PIN entry failures have been made, causing the instrument cluster to lock
| out for 30 minutes. A countdown timer is displayed to show the number of remaining minutes

until the PIN can be re-entered.

COMM ERROR ‘A communications error has occurred. The instrument cluster failed to receive messages from
the ECM.

To enter the diagnostic part of the ODIS system, hold down
the TOGGLE and MODE switches simultaneously while turning
the ignition on. If the security system is active the PIN will have
to be entered after the ignition is turned on. Once the PIN is,
entered the message DIAG MODE displays on the LCD.
Pressing the TOGGLE switch again displays the current and
historic DTCs and live data for the motorcycle. After the last
DTC is displayed the message LIVE DATA appears. Pressing

the TOGGLE switch scrolls through the list of available live
data. For a complete list of DTCs, see Initial Diagnostics and
Serial Data. For live data, refer to Table 4-2. The TOGGLE
switch changes options and the MODE switch exits the dia-
gnostic mode.

NOTE

The IC automatically exits the DIAG MODE if the speedometer
reads vehicle speed greater than 0.

Table 4-2. Live Data Display

Battery Voltage Volts

Coolant Celsius ‘Temperature Celsius

Coolant Voltage 5 Volt reference:

Airtemp Celsius ‘Temperature Celsius

Airtemp Voltage [Volts
TPS Percent |Percent open

TPS Voltage Volts

Clutch State Oort

V Speed State Oort

MAP KPA Pressure KPA

MAP Voltage Volts

IAC Steps Steps open ——
Fuel KPA Pressure KPA

Fuel Voltage Volts

FRT 02 Voltage Volts

Rear 02 Voltage _ Volts
Tipover Voltage Volts

'S Stand Voltage 0.6 stand up ]
2.6 stand down

F adapt fuel Percent |
R adapt fuel Percent

Starter Relay St Oort1 —_
|Aux Power State Oort
Software (SW) Version number
Cal Version number
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Instrument Cluster (IC) Diagnostics The IC sets codes when the parameters for the inputs are out
en of range. These codes begin with a B prefix to separate them

The IC monitors direct inputs from sensors and switches, along from an ECM or a communication code. Refer to Table 4-3 for
with receiving information from the ECM over the CAN lines. codes,

Table 4-3. Diagnostic Trouble Codes (DTC) Priority Table

Fuel Level Sender Low |4.2 FUEL LEVEL SENDER LOW/HIGH/OPEN, DTC B1004, B1005

8|
8B1005 Fuel Level Sender 4.2 FUEL LEVEL SENDER LOW/HIGH/OPEN, DTC B1004, B1005

High/Open

Some sensors and switches send direct inputs to the IC and may occur indicating a fault without any DTCs present, Refer
do not have DTCs associated with them. Therefore, symptoms _ to Table 4-4 for a list of symptoms.

Table 4-4. Instrument Cluster (IC) Symptom Table.

‘Check Engine Lamp Always On or Inoper-|2.1 INITIAL DIAGNOSTICS.
ative

Oil Pressure Lamp Always On 4.3 OIL PRESSURE LAMP ALWAYS ON OR INOPERATIVE

Oil Pressure Lamp Inoperative 4.3 OIL PRESSURE LAMP ALWAYS ON OR INOPERATIVE

‘Turn Signal Indicators Inoperative 4.4 TURN SIGNAL INDICATOR INOPERATIVE

Instrument Cluster (IC) inoperative 4.5 INSTRUMENT CLUSTER INOPERATIVE

Low Fuel Lamp Always On 4.6 LOW FUEL LAMP ALWAYS ON OR INOPERATIVE

Low Fuel Lamp Inoperative 4.6 LOW FUEL LAMP ALWAYS ON OR INOPERATIVE
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FUEL LEVEL SENDER LOW/HIGH/OPEN, DTC
B1004, B1005

DESCRIPTION AND OPERATION _

See Figure 4-5. The IC has a direct input from the fuel level
sender. The IC monitors this input and sets a DTC if the input
falls out of range.

The IC provides battery voltage to the fuel level sender on the

(Y/R) wire. The fuel level sender is a thermistor device that is
cooled by fuel in the tank, keeping the resistance value high.
As the fuel drops below the sender, the thermistor is allowed
to warm, which lowers the resistance value. The IC constantly
monitors this signal and when the resistance value changes
(at approximately 0.8 gallons (3.0 liters) of fuel is left in the
tank), the IC illuminates the low fuel lamp.

Table 4-5. Code Description Table

B1004

B1005

Fuel level sender low

Fuel level sender high/open

4-6 2009 Buell 1125: Instruments

Figure 4-5. Fuel Pump Connector [86]

Diagnostic Tips
The IC may take a few minutes to update. When using a new
IC to test, wait a few minutes to verify what codes are set. The
new IC updates to the ECM after 30 minutes and cannot be
restocked. Watch the timer on the IC so it does not update to
the ECM before diagnostics are complete.

The IC can only have a VIN written to it once. It cannot learn
a new VIN if one has already been written to it. Therefore,
when replacing the IC, it must be a new IC.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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Fuel Levelsaci 4 Sender
A] J 1868]

‘186A

gsInstrument (394) (398) =
Guster" 5 |

Low Fuel Lamp [15] 15} vie In Wiring Diagrams:

sight Turn Driver [14 || 19

oa Pressure input | 8 |] @

High Beam input | 6 || 6

fight Tun Input | 5 || 5

Left Tun input | 4 |] 4

ett Turn Driver | 4 |] 4

[145B} [1458]
Se

. odie
Ee

(388) [38A]

(24a) a0)

a poten
wy | 6 tv a Vo

{31RB} [31RA]
ee

Right Front
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(188) (184)
3
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sal | ‘Switch

xe
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Right High
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Headlamp
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ee

Left Frontys 4] if Turn Signal
Left Rear
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Figure 4-7. Instrument Cluster Inputs and Outputs
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DTC B1004

Disconnect the fuel pump connector {86}
“urn te ignition on
Dia DTC 81005 sot?

a
Yes No

Disconnect the IC connector [39]. Test
Replace the fuel pump terminal D (Y/R) wire of connector [86] for a.assembly short to ground

ts. short to ground present?

Yes NO

Locate and repair the short
0 ground in the (Y/R) wire.

Replace the IC with a new IC. Connect connectors
{89} and {86}. Tur the ignition on for afew minutes

to give it time to update. See Diagnostic Tip.
id DTC B1004 set?

Replace the fuel pump
assembly.

the ECM.

Repair complete. Allow sufficient
time for the new IC to update 10

teo1919_en
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DTC B1005

Disconnect the fuel pump connector [86] and the IC
connector [39]. Test terminal D (Y/R) wire of connector

{86A] for a short to voltage.
|s.a short to voltage present?

Tost terminal D (Y/R) wire of
connector {86A] for an open.

's an open present?

‘Measure the resistance between terminals
‘Aand D of connector (868).

Is the resistance between 850-1200 Ohms?

Locate and repair the
‘open in the (Y/R) wie,

YES NO)

eich ata row 6 Canes
‘connectors [39] and [86]. Turn the ignition on =Trafen mutes ge time toupate Rie po

See Sagres Tos
oe ore ote se?

‘Remove the new IC and
install the original IC.

Replace the fuel pump
assembly.

‘The repairs complete, Allow
‘sufficient time forthe new IC to

‘update to the ECM.

fc01920_en
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OIL PRESSURE LAMP ALWAYS ON OR
INOPERATIVE 4.3

DESCRIPTION AND OPERATION
See Figure 4-8. The oil pressure lamp illuminates at key on for
two seconds when the IC performs the bulb check, and then
goes out. It will not stay on under normal conditions if the
engine is not running. When the engine is running the IC sends
out a voltage on terminal 8 (GN/Y) to the oil pressure switch.
When the oil pressure drops, the switch closes, grounding the
circuit through the switch. When the IC sees this, it illuminates
the oil pressure lamp.

Figure 4-8. Oil Pressure Switch Location

Diagnostic Tips
Verify oil pressure using an oil pressure gauge set.

Several non-electrical problems may cause low oil pressure.
Itis important to test and rule these out to avoid unnecessary
parts replacement. Possible causes include:

* Incorrect oil level or incorrect oil viscosity

Clogged oil ine

+ Damaged or improper operation of the bypass valve

il pump matfunction

Connector Information

For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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Figure 4-9, Instrument Cluster Inputs and Outputs
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Oil Pressure Lamp Always On
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Oil Pressure Lamp Inoperative

‘Tur the ignition on,
Does the iow ol ight iluminate for

‘two seconds and then turn off?

oi —_{
ves nO

‘erly hei eral bw orgie
esate supe ene aga

hehe aac! ot eens eee cores ice
[120B] to a good ground. Start the engine.

oe ete of mint se

I
1

nO
ves

Test the (GN) wire om hePepa boot Seurceamee fort
eine to an open oro

ie a pon prevent?
ae

v5 nO

Locate and epa ta lao the
open te (ONY) we iturin ate

soot sone
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TURN SIGNAL INDICATOR INOPERATIVE 44

DESCRIPTION AND OPERATION
See Figure 4-10. The IC receives a signal from the left or right
turn signal switch on terminal 4 (left) or terminal 5 (right). The
IC sends voltage to the right or left turn signal when it receives
this signal to flash. The flash for the indicators and the turn
signal lamps is controlled internally by the IC. The IC sends
voltage through terminal 11 for the right turn signal and through
terminal 1 for the left turn signal,

Left turn signal indicator
Neutral indicator
Headlamp high beam indicator

Figure 4-10. Indicator Lamp

Diagnostic Tips
The IC controls the flash rate for the turn signals internally.
There is no flasher in the wiring to the lamps. If one bulb is
inoperative, the remaining bulb flashes at double the normal
rate. If both bulbs are inoperative, the turn signal indicator
flashes at double the normal rate. The redundant battery and
ground wires going to the IC are used to supply the current
Needed for the turn signal circuits.

Diagnostic Procedure
4. Turn the ignition on.

2. Push the turn signal switch to either the left or right turn
signal position.

8. Ifthe turn signals are also inoperative see 5.3 LIGHTS to
diagnose the turn signals.

4. Ifthe turn signals operate normally but the indicators do
not function, replace the instrument cluster. Use job code
6006.
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INSTRUMENT CLUSTER INOPERATIVE 4.5

DESCRIPTION AND OPERATION

The IC has two redundant battery feeds to support the current
used to drive the turn signals. The IC also uses an ignition feed
that powers up the IC when the ignition switch is turned on.
‘Two redundant ground circuits supply ground for the IC.

Diagnostic Tips

Itmay appear the backlighting on the IC is not functioning when
the display brightness is set to the lowest setting. If this is the

4-16 2009 Buell 1125: Instruments

only concern, toggle to the "Display Brightness" display option
and check the setting.

The IC can only have a VIN written to it once. It cannot learn
a new VIN if one has already been written to it. Therefore,
when replacing the IC, it must be a new IC.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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Instrument Cluster Inoperative (Part 1 of 2)

Does the IC backlighting and
‘display iluminate brightly?
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Instrument Cluster Inoperative (Part 2 of 2)

‘Continued from Instrument Cluster inoperative (Part 1 of 2)

Turn the ignition off, Disconnect the IC connector [38]. Turn ignition on,
“Test for voltage on terminal 14 of connector (9A).

is battery voltage present?

‘Test for continuity between
terminal 14 of connector [39] and

terminal 2 of connector {838},
's continuity present?

Test terminals 13 and 3
for continuity to ground.

's continuity present?

ves Yes

Peep Unido 1g Locate and repair Replace the ‘Locate and repair the
inbeeery oats the open in the ‘ignition ‘open in the (RIGY)petbosy ‘ground circuit switch, wire

6024 5129 6028

YES

Replace the ‘Locate and repair the
instrument lopenin the battery circuit

cluster to the instrument cluster.
6006 6024

£c01785 en
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LOW FUEL LAMP ALWAYS ON OR
INOPERATIVE 4.6
DESCRIPTION AND OPERATION
See Figure 4-12. The IC provides battery voltage to the fuel
level sender on the (Y/R) wire. The fuel level sender is a ther-
mistor device that is cooled by fuel in the tank, keeping the
resistance value high. As the fuel drops below the sender, the
thermistor is allowed to warm, lowering the resistance value.
The IC constantly monitors this signal and when the resistance
value changes (at approximately 0.8 gallons (3.0 liters) of fuel
is left in the tank), the IC illuminates the low fuel lamp.

Diagnostic Tips

The fuel level sender will not show a resistance reading if the
sensor is working properly and the fuel level is above the
sensor.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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Low Fuel Lamp Always On

Enter the Onboard
Diagnostic Information

System on the 10.
sa code present?

Yes

‘See the appropriate
DTC diagnostis.

NO

Verity there is sufficient fuel in the fuel
tank, Measure the
terminals O and A of connector {868}

Is the resistance 850-1200

resistance between

‘Ohms?

Disconnect the IC connector {39}
“Test terminal 15 of connector {395}

for a short to ground.
Is a short to ground present?

Replace the fuel
‘pump assembly.

Locate and repair the
short to ground inthe,

(YR) wire,

6034
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Low Fuel Lamp Inoperative

“Turn the ignition on,
Does the low fuel lamp iluminate

{fortwo seconds and then turn off?

YES No

Disconnect the fuel level sender connector (86). Using
‘a jumper wice, connect terminal D (Y/R) 10 a good

ground, Turn the ignition on. Wait a minute forthe low
Replace the instrument
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ACCESSORIES 5.1
DESCRIPTION AND OPERATION -

The auxiliary connector supplies power for accessories that
may be added to the motorcycle. This two terminal connector
is located behind the fairing below the Instrument Cluster (IC).
If the ECM recognizes a low battery voltage condition, it will
not energize the auxiliary relay, and therefore, the auxiliary
connector will not have power.

COMPONENTS

Auxiliary Connector
See Figure 5-1 or Figure 5-2. The auxiliary connector receives
power when the auxiliary relay is energized. The connector
has a constant ground to GND1

Right hand controls [22]
Left hand controls [24]
Instrument Cluster (IC) [39]
Ignition switch [33]
Left front turn signal [31L]
Headlamp [38]
12V auxiliary connector [160]
Right front turn signal [31R]

Figure 5-2. Behind Fairing Connectors (1125CR)

[PNOM
eeNo

Auxiliary Relay
See Figure 5-3. The auxiliary relay receives power from the
auxiliary fuse. The ECM grounds the coil side of the relay
causing the relay to energize and supply power to the auxiliary
connector. The ECM monitors the ground circuit for an open
or shorted condition and sets a code if a condition is present.
Refer to Table 5-1

Instrument Cluster (IC) [39]
12V auxiliary connector [160]
Headlamp [38]
Left front turn signal [31L]
Right front turn signal [31R]
Left hand controls [24]
Right hand controls [22]
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Table 5-1. Auxiliary Power DTCs

P1601 | Auxiliary Relay Drive Circuit Fault

DTC P1601 Auxiliary Relay Driver Circuit
Fault

The ECM controls the ground to the coil side of the auxiliary
relay. The ECM monitors this circuit and sets a code if it does,
Not see the expected input.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.

Start relay
Auxiliary relay
Battery
Key relay
Ignition relay

Figure 5-3. Relay Block Location
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DTC P1601

Is DTC P1601 present?

|
YES No

Disconnect and test the auxiliary relay,

bie pas ‘See 1.3 DIAGNOSTICS/
See 1.3 DIAGNOSTICS/TROUBLESHOOTING. I the elay terminal | | TROUBLESHOOTING.

called out does net match the relay being checked.

eee

YES

I
Disconnect the EGM connector

(BKIGN) wire between terminal
[10] (BK). Test the

419 of connector [108] Replace the
‘and terminal 12 ofthe auxiliary relay for an open. auliary relay.

san open present?

YES

Test the (BK/GN) wire between terminal 19 of
Locate and repair the open [connector {108} and terminal 12 of the auxiiary|

inthe (BKIGN) wire relay for a short to ground.
{Is short to ground present?

[=a

Yes NO
[

‘Test the (BKIGN) wire between terminal 19 of
‘Locate and repair the short to ‘connector {108} and terminal 12 of the auxiliary
‘ground in the (BKIGN) wiee relay for a short to voltage.

Is a short to voltage present?

YES NO

Replace and program
voltage in the (BK/GN) wire. the ECM.

fc01849_en
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AUXILIARY POWER INOPERATIVE iliary relay. Therefore, faults could occur that would affect the
operation of the auxiliary power circuit without it causing a DTC

The ECM only monitors the ground to the coil side of the aux- to set.

Table 5-2. Auxiliary Power Symptom Tab

‘Auxiliary Power Inoperative Poor ground or open in the switch side circuit of the relay

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.

n002s7

Battery

Distibonen pzistribution pe Ary
In Wiring

Diagrams

[104] [108] (BK) [145A] [1458] i = Auxiliary |2 (104) [101 145A] [1 om a7 5 [57 i
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iis ou KIGN 12} 2 | 85Airy Relay Ground | 19 2X 29) 8 ca 2) 288 Oy |

(62] Relay Block
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Diagrams

Chassis
GroundsInWiing PP

Diagrams,

Figure 5-5. Auxiliary Power Connector
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Auxiliary Power Inoperative

\Vertly the auxiliary power
fuse is good.

fs the fuse good?

I
i —

YES NO

I =<
Disconnect the auxlary relay. Tura the ignition on with "Teal (R) wire rom auxiliary power fuse

the engine stop switch inthe un position Test or battery ‘socket tarminal 15 to auxiliary colay
voltage at socket terminal 16 (R) ofthe auxiliary relay ‘sockot terminal 16 for a short to ground.

Is battery votage present? Isa short to ground present?

YES NO YES NO

itis possible a componentbag a had Tocate andveparthe) | Locate and repair | | plugged into the 12 auxilaryNOTE ‘penin the (A) wire | | the short to ground. | | connector caused the concern.
| See 1.3 DIAGNOSTICS/TROUBLESHOOTING, between the auxiliary Replace the auxiliary power fuse.tthe reay terminal cated out does nat match | | tuse and auxiliary relay. 1731 a
the relay being checked.

v8

YES No

“Testor batory voltage at socket Replace the auxiliary relay.
terminal 20 (GY) ofthe auxiliary relay. a

Is battery voltage present?

YES
NO

‘Connect he auxiliary relay, Tun theignition on wth the engine stop switch a
inthe fun postion. Testor battery fia ta rate osetie ital

voltage from terminal 1 (O/R) of ee ne
‘connector [1808] to a good ground.

Is battery voltage present? ry

YES

Disconnect the ECM, Install breakout box

Test for battery voltage from terminal ia ba? bee ‘weal
Toe 3 comer (008) Does the aur relay energize and power

Reoater wien ween? the 12V auxiliary connector?
-——,

YES NO YES NO

Perey Locate and repair the open

seonnecton ie auxtiaty terminal 2 to ground. bit terminal 19 to auxiliary
Pomporren: 7730 telay socket terminal 12.

5038
1734

1c01842_en
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HORN 5.2

DESCRIPTION AND OPERATION

The horn is powered through the horn switch from the
brake/horn fuse. The horn is grounded through terminal 1 of
connector [122] to GND 1. When the horn switch is pressed,
battery voltage is applied to terminal 2 of connector [122]
causing the horn to sound.

COMPONENTS

Horn Switch
See Figure 5-6. The horn switch is a pushbutton switch on the
left handlebar controls.

401786

Flash-to-pass switch
Headlamp switch
Turn signal switch
Horn switch

Figure 5-6. Left Handlebar Controls

Pep
s

Horn

See Figure 5-7. The horn is located behind the left radiator
shroud near the oil cooler.

1. Horn connector [122]
2. Horn
3._ Oil cooler

Figure 5-7. Horn

SYMPTOMS.

The horn circuit does not set DTCs when there is a malfunction.
Instead, one of the symptoms shown in Table 5-3 exists to
indicate a concern with the system.

Table 5-3. Horn Symptom Table

|Horn Always On Short to voltage or a stuck switch |

[Horn inoperative ‘Open circuit, faulty horn or horn switch

Diagnostic Tips

If the fuse is open, check the circuit between the horn switch
and the horn for a short to ground. This would cause the fuse
to open only when the horn switch is pressed. A short in the
(RNY) wire between the brake lamp switches and the tail/stop
lamp causes this fuse to blow when the brakes are applied.

The (©) wire from the fuse supplies battery voltage to several
components. A short anywhere in the (Q) wire causes the fuse
to open immediately.

Horn Always On
If the horn is always on, perform the following steps:

1. Disconnect the horn switch.

2. If the horn turns off, replace the left switchgear.
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3. If the horn does not turn off, repair the short to voltage in Connector Information
the (Y/BK) wire.

For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.

mons
Ignition!

Accessory
PowerWiring |

Diagram

—"~"1 Fuse Block

Brake/Horn
108

Ignition’ °
‘Accessory

Power <j
Wiring

Diagram

[24a] [248]
>> Horn

° ow—=——=ows-e |_| Switch

a alle Bein
ecm ||

xe
[122B] [122A]

Shassis
ounox md Wiring

Diagram

Figure 5-8. Horn
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Horn Inoperative

‘Activate front and rear brakes.
oes the tai/stop lamp illuminate?

i a
YES NO

Disconnect the horn connector [122]
Connect a tes lamp between terminal 1
(BK) to terminal 2 (Y/BK) of connector

[1228], Press the horn switch.
‘Does the test lamp illuminate?

a =!

Inspect the brake/horn fuse
Is the fuse good?

YES No Yes NO
T L T

Connect a test lamp between a good Locate and repair the | [ Locate and repair the short
Replace the horn, | [found and terminal 2 (¥/BK) of connector] | open inthe fuse block to ground. Refer to

[1228], Press the horn switch. ‘connections to the Diagnostic Tips.
— oes the test lamp iluminate? ‘brakerhorn fuse. | [Replace the brakemhorn fuse.

5768 5764

YES NO

‘Connect horn connector (122). Disconnect
‘connector [24]. Using the harness connector

Locate and repair the open test kit and gray terminal probes, jumper
in the ground circu. terminal 8 (0) and terminal 4 (Y/BK) of

connector [244].one ‘Does the hoxn sound?

Yes NO
i

Tae aR [Connect a test lamp from terminal 8 (0)
‘of connector 248} to a good ground.suachoee ‘Does the test lamp illuminate?

5122

Locate and repair the SST

open in the (Y/BK) wire _Abosie ant rapes op
‘between connector (0) wire between connector
[24a] and the horn, {24A] and the fuse block,

5764 5768

1e01784_en
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LIGHTS

DESCRIPTION AND OPERATION

See Figure 5-9 or Figure 5-10. The lighting system includes
the headlamps, turn signals, marker lamps, license plate lamp,
tail, and brake lamps. The lights are powered by the accessory,
brake/horn, and lights fuse. The accessory fuse circuit supplies
power for the front marker lamps, the turn signal switch, the
license plate lamp, and the tail lamp. The accessory circuit
receives power when the ignition switch is in the ON or the
PARK position. The headlamps each have an individual con-
nection that runs through a sub-harness and is attached to the
main harness through the headlamp connector [38]

Instrument Cluster (IC) [39]
12V auxiliary connector [160]
Headlamp [38]
Left front turn signal [31L]
Right front turn signal [31R]
Left hand controls [24]
Right hand controls [22]

tie [33]
Figure 5-9. Behind Fairing Connectors (1125R)

esoisos

Right hand controls [22]
Left hand controls [24]
Instrument Cluster (IC) [39]
Ignition switch [33]
Left front turn signal [31L]
Headlamp [38]
12V auxiliary connector [160] |
Right front turn signal [31R] |PN

T 
AR

O
N

Figure 5-10. Behind Fairing Connectors (1125CR)

COMPONENTS

Park Lighting

The park position allows the lamps to operate when the
motorcycle is parked with the ignition and forks locked. In the
park position, the power from the ignition switch is supplied to:

front marker lamps

turn signal switch

Ic

+ tail lamps

+ license plate lamp

The IC backlighting illuminates and the front marker lamps are
on. The tail lamp and license plate lamp illuminate and the turn
signals flash if the turn signal switch is operated.

Headlamp Switch
See Figure 5-11. The headlamp switch is located on the left
handlebar controls. This switch is used to select either the high
beam or the low beam headlamps.

5-10 2009 Buell 1125: Accessories, Horn, Lights, and Security



Flash-to-pass switch
Headlamp switch
Turn signal switch
Horn switchPe

rs

Figure 5-11. Left Handlebar Controls

Flash-to-Pass Switch

See Figure 5-11. The flash-to-pass switch is a momentary
switch used to briefly flash the high beam headlamps.

Low Beam Headlamps
The two inner headlamps are the low beam headlamps. When
the headlamp switch is in the low beam position, the low beam
headlamps and the marker lamps are illuminated

High Beam Headlamps
The two outer headlamps are the high beam headlamps. When
the headlamp switch is in the high position, the high beam
headlamps illuminate along with the low beam headiamps and
the front marker lamps.

Marker Lamps

The two front marker lamps are located in the fairing on the
outside edge of the two high beam headlamps. The license
plate lamp and the tail lamp are also used as marker lamps.
These lamps illuminate when the ignition is in the ON or PARK
position.

Table 5-4. Lighting Symptom Table

Turn Signal Switch

See Figure 5-11. The turn signal switch is located on the left
handlebar controls. The turn signal switch is an input to the IC.
When the switch is pushed to the right, voltage is supplied
through the (W/BN) wire at terminal 5 of the IC. When the turn
signal switch is pushed to the lett, voltage is supplied through
the (W/V) wire at terminal 4 of the IC.

Turn Signals

The front turn signals are located on the housings of the rear-
view mirrors. The rear turn signals are located at the sides of
the rear fender. The turn signals use LEDs instead of conven-
tional bulbs. The IC controls the turn signals. When the turn
signal switch is pressed, voltage is sent to the IC. The IC then
drives the turn signals for the appropriate side.

Tail/Stop Lamp

The tail/stop lamp illuminates with the ignition switch in the ON
or PARK position. When either the front or rear stop lamp
switches are applied, the second filament in the bulb illuminates
to light the brake lamp. The tail lamp portion of the lamp is
powered by the accessory fuse through the (O/W) wire. The
stop lamp portion of the lamp receives power through the (R/Y)
wire when either one of the stop lamp switches are applied.

License Plate Lamp

The accessory fuse supplies power to the license plate lamp
on the (OW) wire. The license plate lamp illuminates when
the ignition is in the ON or PARK position.

Stop Lamp Switches
The front and rear stop lamp switches control the stop lamp
portion of the tail/stop lamp. The front stop lamp switch is a
mechanical switch. When the front stop lamp lever is applied,
the lever presses a mechanical switch, and closes the contacts
on the switch. The rear stop lamp switch is a pressure switch.
When the rear stop lamp switch is applied, it generates pres-
sure in the brake fluid. This pressure in the fluid causes the
contacts for the rear stop lamp switch to close.

The brake/horn fuse supplies power to the stop lamp switches
through the (O) wire. When the front stop lamp switch closes
(front brake lever pulled in), power flows through the switch to
the tail/stop lamp through the (R/Y) wire. When the rear stop
lamp switch is applied (rear brake pedal pressed), power flows
through the switch to the tail/stop lamp.

SYMPTOMS
The lighting circuit does not set DTCs when there is a malfunc-
tion. Instead, symptoms and common causes are described
in Table 5-4.

poor connection at connector [38]

Turn Signals inoperative

‘Tail Lamp Inoperative

"inoperative relay, inoperative switch, malfunctioning IC, open
fuse, open in turn signal circuits

Burned out lamp, open circuits, open fuse
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Table 5-4. Lighting Symptom Table

Stop Lamp Inoperative

Marker Lamps inoperative

Inoperative brake switch, open fuse, open wires

|Burned out lamp, open f er lamp
|conneotion at the headlamp connector [38]

HEADLAMPS
See Figure 5-12. The headlamps receive power through the
lights fuse and the start relay. The headlamps turn on when.
the ignition switch is turned on. The start relay energizes and
turns off the power to the headlamps when the start switch
closes. This allows full battery power to the starter without the
drain of the headlamps on the system.

The headlamp switch turns the high beam headlamps on and
off. The low beam headlamps and front marker lamps are illu-
minated in the high or low beam setting. The flash-to-pass
switch is a momentary switch that flashes the high beam
headlamps as long as the switch is pressed.

Diagnostic Tips

If the lights fuse is open, test for short to ground on (BE) wire
from the fuse to the headlamp and flash-to-pass switches. Also,
check for a short to ground on the (W) wire from the headlamp
and flash-to-pass switches. If this circuit is grounded, it only
opens the fuse when the headlamp switch is in the high position
or the flash-to-pass switch is pressed. If a headlamp and front
marker lamp are out on the same side, test the shared ground
wire to that side.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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Headlamps Inoperative (Part 1 of 2)

‘Are the low beam headlamps

re

oe =
=e aaa

area

a ———

pete ae ainda) [mieate

‘cd ‘5185

Disconnect the lights fuse. Inspect the fuse.

ae aes

headlamp connector 5038 5194

's battery voltage present? Replace the lights fuse. connector [388] to a

a le

= i

I ]

wo aaa] [aa
terminal calied out does not match} 5194 Sontipetbe BSA, .
the relay being checked. ne sigh

——

i
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Headlamps Inoperative (Part 2 of 2)

‘Continued from Headiamps inoperative (Part 1 of 2).

‘Ave the high beam headlamps inoperative?

ves nO
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1
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2009 Buell 1125: Accessories, Horn, Lights, and Security 5-15



TURN SIGNALS _

See Figure 5-14 or Figure 5-15 and Figure 5-16. The turn sig-
nals are controlled by the IC. When the turn signal switch is
pushed to the left or right, voltage is sent to the IC on either
the right input or the left input. The IC then sends voltage to
the corresponding turn signal and controls the flash rate of the
turn signals.

Right hand controls [22]
Left hand controls [24]
Instrument Cluster (IC) [39]
Ignition switch [33]

Left front turn signal [31L]
6. Headlamp [38]
7. 12V auxiliary connector [160]
8. Right front turn signal [31R]

Figure 5-15. Behind Fairing Connectors (1125CR)

Instrument Cluster (IC) [39]
12V auxiliary connector [160]
Headlamp [38]
Left front turn signal [31L]
Right front turn signal [31R]
Left hand controls [24]
Right hand controls [22]
jgnition switch [

Figure 5-14. Behind Fairing Connectors (1125R)

Left rear turn signal [19] (GND)
Right rear turn signal [18] (Power)
License plate lamp [45] (Power)
Tail/stop lamp [93] (Power)
Tail/stop lamp [93] (GND)
License plate lamp [45] (GND)

. Right rear turn signal [18] (GND)

. Left rear turn signal [19] (Power)

Figure 5-16, Rear Lamp Connectors
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Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.

Diagnostic Tips
When testing voltage for LED turn signals, be sure to use a
voltmeter. The current used to operate LEDs may not be suffi-
cient to light a test lamp and may cause false diagnostics
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Turn Signals Inoperative (Part 1 of 3)

Ae all the turn signals
inoperative?

T

YES

Do the turn signal Goto Tun Signals
Indicators in the IC Inoperatve

‘operate? (Part 2.063).

YES No

Replace the Do the headlamps:
instrument luster. ‘operate?

‘6008

Yes

Disconnect the left hand controls.
‘connector [24). Turn ignition on.

‘Test for battery voltage on terminal See 5. LIGHTS.
'5 (OM) of connector [24A\,
Is battery voltage present?

TTT
rene

soos waa

seonee2.en
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Turn Signals Inoperative (Part 2 of 3)

Continue trom Turn Signals inoperative (Part 1 of 3)

Do both et turn signals operate?

YES NO

Do bath af he right Got Turn Signals
turn signals operate? Inoperatve

(Patt3.of3)
———]

YES

L
System operating propery See

1g DIAGNOSTICS) Do eit te it un‘TROUBLESHOOTING. Sones oar

YES

I
Disconnect the inoperative turn signal. Turn the ignition switch on and activate

the right turn signal. Using a voltmeter (do not use a test light), tes for Does the right un signal
‘voltage from the (BN) wire atthe inoperative tun signal oa good ground indicator in the instrument

Does the votage cycle on and off asthe other tun signal lashes? cluster operate?

YES NO YES NO

[Connect vottmeter from the (BN) wire tothe] [Rapaithe openin|] [Disconnect the IC comector Disconnect the IC connector (98)
(8K) wie a the inoperative turn signal. | | the (BN) wir atthe| | {99}. Testor contnuty on “Turn the ignition on an activate

Does voltage continue to cycle on and oft | | inoperative tum | | (BN) wire from terminal 11 the ight ur signals, Tea or
‘as the other tur signal flashes? signal ‘to inoperative turn signal voltage on terminal Sof

a Is continuity present? connect (396)

ts battery voltage present?
ee

YES © YES NO

Tosate andReplace the turn] [Locate and repair the Replace the YES NOgas ‘pen inthe (BK) wire instument luster. |__| fepairthe open
between the tun inthe (BN) wire

se, | Sao 8006 5211 [Replace the | [Disconnect connector (28)ore7 instrument Test fr continuity from
ust terminal 7 (WBN) of

connector [248 to terminal
soial ‘8 of connector (398),

Is continuity present?

oH

ves NO

Replace the lft Locate and repairswitchgear. open in (WIBN) wire
S122 samt

{e01889.0n
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Turn Signals Inoperative (Part 3 of 3)

Continued from Turn Signals inoperative (Part 2 of 3).

Do either ofthe left turn signals operate?

ves NO

Disconnect he nperaive turn signal. Turn the inion sich on and activate Ta
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STOP LAMPS _

See Figure 5-18. The front brake switch is a mechanical switch
located under the fluid reservoir on the right handlebar. See
Figure 5-19. The rear brake switch is a pressure switch located
(on the right side to the rear of the footpeg.

See Figure 5-20. The brake switches receive power through
the brake/horn fuse. When the front or rear brake switch is
applied, voltage travels through the switch to the tail/stop lamp.

Left rear turn signal [19] (GND)
Right rear turn signal [18] (Power)
License plate lamp [45] (Power)
Tail/stop lamp [93] (Power)
Tail/stop lamp [93] (GND) |
License plate lamp [45] (GND) |
Right rear turn signal [18] (GND)
Left rear turn signal [19] (Power)PNOTE

ONo

Figure 5-20. Rear Lamp Connectors

Diagnostic Tips
‘When testing for a short to ground due to an open fuse, check
the (R/Y) wire between the brake switches and the stop lamp.
A:short to ground on these wires causes the fuse to open only
when the brake switches are closed. A short to ground in the
(V/BK) wire between the horn switch and the horn causes this
fuse to open when the horn switch is pressed and needs to be
checked for a short to ground as well.

Connector Locations
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.

Figure 5-19. Rear Brake Switch Connector [121]
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Stop Lamp Inoperative (Part 1 of 2)

Turn the ignition switch
{s the tail lamp part ofthe talstop

lamp inoperative as well?

ar
V5 NO

1
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; Dae aero

f |
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I i
Doos the ap lap marinate wh be Teese beeront rte ch applied? is the fase god?

SS pe
Ye5 N ves NO

I I
Disconnect th ear rake etch Tue pation Toate] [Tea ora sort gunahein ion short roual de pees volage onthe RvSK wie on | | "Seo Dageoste ps
‘Does the stop lamp illuminate? terminal 9 of the brake/horn fuse. Isa short to ground

Ts batoyvllage present? reser

ves NO

I
Teal) ogo fom nical?

race (OvotcomectorftztAltoa
brake switch ‘good ground. Med 2 Bie eas

Isbatary vhage presen?
stat

Tato and apa
Tpeaieansparte] | theopenimiw ev | [Lesoandronar] [aeacomecoor ee whe oi efor ‘nearer | | Replace thefromermina Got tho | | trina ofthe ondend eaTakano hie. esate cepace the seYES NO is iia768 768 768 515

Gael Tata and ora
the open in the (R/Y) the open in the (0)

Wom terminal 20} from rin! tf
connector [121A]. connector [121A].

wa 764

tco1885 on

5-24 2009 Buell 1125: Accessories, Horn, Lights, and Security



Stop Lamp Inoperative (Part 2 of 2)

‘Continued from Stop Lamp inoperative (Part 1 of 2),

Does the stop lamp illuminate with the rear brake
switch applied?

ves] %0
‘Disconnect the ont

brake smth, Jumper Disconnect the tailstop
terminals 1 and 2 lamp. Inspect the bub
Does the stop lamp TS the Bulb good?

iluminate?

YES NO ves NO

Replace front “est for voage from terminal 1 of Tosate and
Pissingectoy ‘connector [1708] to a good ground. repair the open Repecaihe

Is battery votage present? inthe (RY) wie.
3197sat Na

YES NO

Locate and repair the open Tocate and repair the open
inthe (RY) trom terminal 2 in the (0) rom terminal # of

‘of connector 1708} ‘connector [1708}

sz 5764

1001783_en
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MARKER LAMPS

See Figure 5-22 or Figure 5-23, The headlamp connector is
located behind the front fairing. See Figure 5-24. The rear
tail/stop lamp and license plate lamp connectors are bullet style
connectors located under the passenger seat in the tail section.

| eaora08

The marker lamps consist of the front markers lamps, located
on the outside edges of the headlamps, the license plate lamp,
and the tail lamp. The marker lamps are powered through the
accessory fuse when the ignition switch is in the ON or PARK
position.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.

Right hand controls [22]
Left hand controls [24]
Instrument Cluster (IC) [39]
Ignition switch [33]
Left front turn signal [31L]
Headlamp [38]
12V auxiliary connector [160]
Right front turn signal [31R] _ |

Figure 5-23. Behind Fairing Connectors (1125CR)

Instrument Cluster (IC) [39]
12V auxiliary connector [160]
Headlamp [38]
Left front turn signal [31L]
Right front turn signal [31R]
Left hand controls [24]
Right hand controls [22]
Ignition switch [33]

Left rear turn signal [19] (GND)
Right rear turn signal [18] (Power)
License plate lamp [45] (Power)
Tail/stop lamp [93] (Power)
Tail/stop lamp [93] (GND)
License plate lamp [45] (GND)
Right rear turn signal [18] (GND)
Left rear turn signal [19] (Power)

Figure 5-22. Behind Fairing Connectors (1125R)

Figure 5-24. Rear Lamp Connectors
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Left
High Beam
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Right
High Beam
Headlamp

Left
Low Beam
Headlamp

Right
Low Beam
Headlamp

Left
High Beam
Headlamp

Marker
Lamp

Right
Low Beam
Headlamp

Figure 5-25. Headlamp and Marker Lamps.
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Right Turn Driver | 11] 11
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[394] (398)
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—
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2
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>>
(1214) (1218)
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Lamp
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axaa]p
eS

(458) [45]

Rightsaa al Ee Front
Turn

eke fs Signal

=
[31RB) [31RA}

aK: Rightmy Rear
Turn

oe Signal
<<

(188) [184]

Chassis
rousmd in Wiring

Diagrams

Front
Brake
Switch

Rear
Brake
Switch

Figure 5-26. Tail/Stop and Turn Signal Lamps
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Marker Lamps Inoperative (Part 1 of 2)

‘Turn the ignition on, Observe the tal lamp,
license plate famp, and front marker lamps?

Do they all illuminate?

YES NO

“Turn the ignition to the park postion ‘Do any of the marker
Do all the same lamps illuminate? lamps illuminate?

NO YES Yes NO

‘System operating ‘Are the front
Replace the normally. See 1.3, ‘oe te Tans aoe

ignition switch, DIAGNOSTICS! topmane? Is the fuse good?‘TROUBLESHOOTING, ee
5129

YES NOYes NO

With the ignition on, test for Locate and repair the
Golo Marker Lamps, Disconnect the inoperative battery voltage at terminal 12 short to ground in the

inoperative (Part 2 of 2) amp. inspect the bulb, (RIGY) of the accessory fuse. (OW) wire. Replace
Is the bulb good? Is battery voltage present? the accessory fuse.

5043

Yes NO YES NO
I

Tnstall the accessory fuse.
"Turn the ignition on. Test for battery Disconnect the license plate lamp. Locate and

voltage on the (OAW) wire at the TT ‘Turn the ignition on. Test for battery tepair open ininoperative lamp to a good ground. as voltage on the (ON) wire on (PIGY) wire to
Is battery voltage present? ae ‘connector [458] to a good ground. accessory use.

{s battery voltage present?
5043

[ae] [ae | Yes NO

I
{Locate and repair Locate and repair Locate and repair Locate and rapa

the open in the the open in the the open in the the open in the
(BK) ground circuit, (OM) wire. (BK) ground circuit (OMY) wice

5038 5043 5038 5043

fe01886_en
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Marker Lamps Inoperative (Part 2 of 2)

‘Continued from Marker Lamps inoperative Part 1 of 2),

‘Ace both front marker lamps inoperative?

L
c !

ves NO.

I
Disconnect the headlamp

connector (38). Tun the ignition Disconnaat he
on, Test fr battery votage on inoperative tort marker
terminal 1 (ON) of connector lamp. Inspect the bulb

£988] oa good ground 1S the bul good?
Is battery voltage present?

Yes NO
ves NO

I
Disconnect one ofthe Font

marker lamps. Test or Tarn he rion on Testor
continuity on the (GY/BK) Looats ona reel battery votage on the (GY/8K)| Tae.
vie from terminal of the open in the (0 wire Toa good ground ofthe poe

{38A] terminal 1 of the Ww) wie inoperative lamp.front marker lamp 3009 Isbatery voltage present? a
Is continuity present?

ves ves Ne

Tocate and epar Toate and repair Toeaie and epar te =to corer teaente penn) aneanarera
(BK) ground circuit, (GYIBK) wire. ground circuit.

3038 5039 5038 5039

1201990 on
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SECURITY SYSTEM 5.4

DESCRIPTION AND OPERATION SELECTING THE SECURITY SETTING
The security system is a start disable system only. It does not
control the lights or the horn. When the security system is
active, the ECM does not energize the start relay, the fuel
injectors, or the ignition coils unless the correct Personal
Identification Number (PIN) is entered in the IC. When the
security system is active, the security indicator flashes once
every few seconds.

eoi6o8

LCD Screen
Tachometer
TOGGLE switch
MODE switch
Indicator lamps
Warning lamps
Theft mode LED

Figure 5-27. Instrument Cluster

1
2.
a
4,
5.
6.
T

COMPONENTS _

ECM
The ECM controls the start relay, fuel injectors, and ignition
coils in order to disable starting the engine.

Instrument Cluster
The IC sends a message to the ECM when the correct PIN is
entered, allowing the ECM to enable the start relay, fuel
injectors, and ignition coils.

Theft Mode LED

See Figure 5-27. The theft mode LED is the red indicator under
the key icon on the IC.

The security system can be set up in any one of the following
configurations:

+ ON AT KEY OFF: The security system automatically sets
when the ignition switch is turned off. When the ignition is
keyed on, the IC requests the PIN be entered before the
motorcycle starts.

ASK AT KEY OFF: When the ignition is turned off, the IC
requests the PIN to enter the security mode. If the correct
PIN is not entered within four minutes, the IC shuts down
and the security does not activate. If the correct PIN is
entered, then the IC shuts down, and the security system
is active and requires a PIN for the motorcycle to start.

+ OFF AT KEY OFF: The security system is disabled and
does not activate. No PIN is needed to start the motor-
cycle.

To select the desired security setting, perform the following
sequence:

1. Turn the ignition switch on.

2. Hold down the MODE and TOGGLE switches until SETUP.
MENU is displayed.

3. Press and release the MODE switch to scroll through the
menu until THEFT SETTING is displayed.

4. Press the TOGGLE switch to access the mode list.

5. Press and release the TOGGLE switch to scroll through
the mode list until the IC displays the correct security set-
ting.

6. Press the MODE switch to select the displayed setting.
The IC returns to the setup menu.

7. Press and release the MODE switch to continue through
the setup menu until TOGGLE TO EXIT is displayed.

8. Press the TOGGLE switch.

ENTERING THE PIN

When activated, a PIN is required to disarm the security
system. The PIN is entered using the TOGGLE switch on the
Ic.

4. Turn the ignition switch on.

The IC displays ENTER PIN with four dashes above it.

Press and release the TOGGLE switch until the correct
number displays for the first digit. If the TOGGLE switch
is not pressed for 2 seconds, the IC enters the number
currently showing and moves to the next digit.

4. Once the IC moves to the next digit, repeat the above
steps until all four digits are selected.

5. The IC either displays WRONG PIN or CORRECT PIN
depending whether or not the PIN entered matches, Once
the IC communicates the correct PIN was entered, the
ECM allows the engine to start.
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NOTE

The same process starting with Step 2 is used to enter the PIN
when the ignition is turned off and the security is set to ASK
AT KEY OFF.

CHANGING THE PIN

The PIN is set to 0000 from the factory. Perform the following
procedure to change the PIN:

1. With the ignition on and the security disarmed, press and
hold the TOGGLE and MODE switches until the SETUP
MENU is displayed.

2. Press and release the MODE switch until PIN SETTING
displays.

3. Press and release the TOGGLE switch to select the set-
ting,

4, Enter the current four-digit PIN. See 5.4 SECURITY
SYSTEM, Entering the PIN for instructions. The IC displays
either CORRECT PIN or WRONG PIN depending if the
PIN was entered correctly. After the correct PIN is entered,
the IC displays NEW PIN.

5. Enter the new PIN.

6. Enter the new PIN again to confirm. Both new PIN entries
must match to continue.

7. The IC displays PIN CHANGED to confirm the two PIN
entries matched and the PIN changed.

8. The SETUP MENU advances to the next item. Continue
to press and release the MODE switch until TOGGLE TO
EXIT is displayed. Press and release the TOGGLE switch.

ERROR MESSAGES

The IC displays error messages when it detects an issue with
the security system.

LOCKED OUT: The LOCKED OUT message displays when
20 incorrect PINs are entered. This message displays for 30
minutes and the IC will not accept a PIN during that time,

THEFT ERROR: The THEFT ERROR message displays when
the IC and the ECM Vehicle Identification Numbers (VINs) do
not match or when the IC has lost communication with the
ECM.

ECM AND INSTRUMENT CLUSTER (IC)
MATCHING

The security system is designed to stay active in the event the
ECM or the IC has to be replaced. The VIN, the PIN, the
security status, and the total mileage are stored in the ECM
and the IC. If either one of these components is replaced, it
learns the information from the other.

When Replacing the ECM

When the ECM is replaced, the new ECM copies the VIN and
the mileage from the existing IC. Once the VINs match, the

ECM matches the IC PIN and security setting. This works with
a used ECM as long as the ECM security is not active. If the
ECM security is active, it sees the IC as an invalid VIN and
displays THEFT ERROR on the IC.

When Replacing the Instrument Cluster (IC)
The IC can only have a VIN written to it once. It cannot learn
a new VIN if a VIN has already been written to it. Therefore,
when replacing the IC, it must be a new IC.

NOTE

When the IC is replaced, there is a 30 minute timer that counts
down before the information is written to the IC. This is done
so the technician has time to test a new cluster to determine
whether the fault is within the cluster or not before the cluster
is matched to the ECM. Once the VIN is written to the IC, it
cannot be cleared.

If the ECM is in a secure state and a new IC is installed, the
ECM will not recognize it and the message THEFT ERROR
displays on the IC. Whether or not the ECMis in a secure state,
the IC begins to match to the ECM. A 30 minute counter dis-
plays instead of the clock on the IC. It counts down and when
the 30 minutes are up the VIN is permanently written to the IC.
This 30 minute delay is so the new IC can be tested to verify
a repair and removed if it did not resolve the issue. If the ignition
is turned off, the timer stops but stays where itis and continues
to count down when the ignition is turned back on. In order to
reset the timer back to 30 minutes, disconnect the battery
power completely from the IC.

DTC P1009 Security System Fault or THEFT
ERROR Message
The ECM sets a P1009 and THEFT ERROR displays on the
IC when the security data shared between the IC and the ECM
does not match, orf there is a loss of communication between
the IC and the ECM. If there is a loss of communication while
the engine is running, COMM ERROR displays until the ignition
is turned off. When the ignition is turned back on THEFT
ERROR instead of COMM ERROR displays on the IC.

Vehicle Tampering
It modifications have been made to the vehicle to bypass the
security system, the vehicle becomes immobilized (unable to
start) and the LCD screen displays a THEFT ERROR message
when the ignition key is turned to ON. The indicator and
warning lamps operate, but the LCD screen functions cannot
be accessed.

NOTE

The PIN and theft mode settings are retained in memory when
the battery is disconnected from the vehicle.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.

Table 5-5. Symptom Table

[THEFT ERROR displayed Loss of communication on CAN BUS or a mismatched VIN
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Figure 5-28. Security System

2009 Buell 1125: Accessories, Horn, Lights, and Security 5-33



THEFT ERROR or DTC P1009 (Part 1 of 2)

Verify DTC P1009
resent,

Is DTC cureent?

tis possible the VIN is mismatched.
‘Was the instrument cluster replaced?

Is DTC U000r present?

Install the old instrument cluster. Was the ECM
Enter the SETUP MENU and ‘replaced?

select OFF AT KEY OFF.
Replace the instrument cluster.

‘See 2.2 SERIAL DATA
‘COMMUNICATION.

Goto THEFT ERROR
or DTC P1009
(Part 2 of 2)

Was the ECM replaced
with a used ECM?

Used EON secur sting
‘active. Replace th insert ster,new ECM.
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THEFT ERROR or DTC P1009 (Part 2 of 2)

‘Continued from THEFT ERROR or DTC P1009 (Page 1 of 2).

Disconnect the terminating resistor irom connector (243). Tutn the ignition on.
Is the THEFT ERROR or COMM ERROR message cleared from the IC?

YES No

H

Replace the “Turn the ignition off, Disconnect the ECM connector
terminating resistor. [11], Measure the resistance trom terminal 1 to

terminal 2 of the CAN connector (2438),
{s the resistance less then 100 Ohms?

v5 NO

Disconnect IC connector 39}. {s the resistance greater
Testor continuity between terminals sencns

_and 2 of connector [2438].
Iscentnuty present?

aresves NO ves c
Disconneel 1S connector Ol Toa re = =Savina ae aa earn oe oat Disconnect 1G connector 20) Test

shorted together, Replace he sled tec ea Terminals and’ of connector
Locate and repair | |insrument lst og ore {2406} or a short to ground

the short reo oe Isa shon to ground present

ves NO ves NO

Fea rnin and oral
Testor contin nthe PKIGY) wie Tocatsana | | Ueente and epar | | 25) connector 2498 fr 8

betmoen terial 2 of conmectr (248) rapa openin |_| Stet ound Short to voage
‘and terminal 10 of connector (398). (PKI) wire. EA} 0 ud) Is a short to voltage

‘Is continuity present? bs present?

ves YES

a. Tecate and Toca and repair stort Replac and
ee, repair open in toto in (PKA) or program the

jsoument quiet (PKIGY) wire. (PKIGY) wire. ECM.

fc01927_en

2009 Buell 1125: Accessories, Horn, Lights, and Security 5-35



NOTES

5-36 2009 Buell 1125: Accessories, Horn, Lights, and Security



SUBJECT PAGE NO.
6.1 DDFI-3 OPERATION...
6.2 ELECTRONIC CONTROL MODULE.
6.3 SENSORS AND DRIVERS.
6.4 SYMPTOM DIAGNOSTICS.
6.5 ECM ERRORS: DTC P0603, P0604, P0605,
6.6 STARTING SENSORS AND DRIVERS.
6.7 CRANK POSITION (CKP) SENSOR: DTC P0337, P0338, P0339.
6.8 THROTTLE POSITION (TP) SENSOR: DTC P0122, P0123, P1112...
6.9 SIDESTAND SENSOR: DTC P1501, P1502, P1503 (HDI ONLY).
6.10 BANK ANGLE SENSOR (BAS): DTC P1151, P1152.
6.11 CLUTCH AND NEUTRAL SWITCHES: DTC P1154, P115!
6.12 IGNITION COILS: DTC P2300, P2301, P2303, P230:
6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265.
6.14 START RELAY: DTC P0617.
6.15 RUNNING SENSORS AND DRIVER:
6.16 ENGINE COOLANT TEMPERATURE (ECT): DTC P0117, P0118.
6.17 INTAKE AIR TEMPERATURE (IAT) SENSOR: DTC P0112, P011:
6.18 BAROMETRIC PRESSURE (BARO) SENSOR: DTC P2228, P2229.
6.19 FUEL PRESSURE SENSOR: DTC P0192, P0193, P0087.
6.20 FUEL PUMP: DTC P0628, P062:
6.21 VEHICLE SPEED SENSOR (VSS): DTC P0502 AND P0503.
6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152, P0154, P1047,
6.23 IDLE AIR CONTROL (IAC): DTC P0506, P0507, P0511
6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, P0694.
6.25 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR: DTC P0107, P0108.
6.26 BATTERY VOLTAGE: DTC P0562, P0563. .
6.27 ACTIVE INTAKE SYSTEM: DTC P1110, P
6.28 ENGINE CRANKS, BUT WILL NOT START.
6.29 STARTS, THEN STALLS...
6.30 MISFIRE AT IDLE OR UNDER LOAD.
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DDFI-3 OPERATION 6.1

DDFI-3 OVERVIEW

This chapter describes the operation of the 1125cc engine
when coupled with the Buell Dynamic Digital Fuel Injection
(DDFI-3) System. It is essential to have a working knowledge
of the many components surrounding the engine to accurately
troubleshoot and correct problems that may occur. 6.2 ELEC-
TRONIC CONTROL MODULE and 6.3 SENSORS AND
DRIVERS briefly explains the operation of the ECM and func-
tion of the various sensors and drivers. See 1.2 DIAGNOSTIC
TOOLS for instructions on using the test equipment called out
in the flowcharts and test procedures in this chapter.

The Buell DDFI-3 System provides microprocessor-based
electronic engine management for the 1125cc high performance
engine. The DDFI-8 system has the following features:

+ Independently mapped spark and fuel contro!

+ Compensated fuel delivery through coolant temperature,
intake air temperature, barometric, and manifold air pres-
sure.

+ Engine load measurement via throttle position sensing

+ Single point spark delivery

+ Separate ignition coils for each cylinder

+ Sequential port indirect (manifold) fuel injection

+ Open/closed loop air/fuel control

+ Automatic enrichment at start-up

+ Two electric cooling fans for improved thermal manage-
ment

+ Engine speed and position determined by using a single
CKP sensor

Engine idle speed electronically managed with an IAC
system

Returnless fuel system

The DDFI-3 System performance is monitored by an ECM
using sensors and switches to regulate engine operation. The

ECM makes decisions for enabling ignition, starting, spark,
and fuel delivery. Sensors include:

Crank Position (CKP)

+ Throttle Position (TP)

Sidestand (HDI only)

+ Bank Angle Sensor (BAS)

Clutch switch

+ Neutral switch

Fuel Pressure Sensor (FPS)

Engine Coolant Temperature (ECT)

Intake Air Temperature (IAT)

+ Barometric Pressure (BARO)

+ Vehicle Speed Sensor (VSS)

+ Oxygen (02)

+ Manifold Absolute Pressure (MAP)

DDFI-3 OPERATION

The Buell DDFI-3 operates as an open or closed loop system,
allowing it to adjust for all possible operating conditions. During
open loop operation, the system uses programmed fuel and
spark maps in the ECM providing easy cold starting and max-
imum power at Wide Open Throttle (WOT). The adaptive fuel
value, learned during closed loop operation, is applied to open
loop operation to adjust fuel and spark maps for optimal per-
formance.

During closed loop operation, the 02 sensors provide input for
an optimal air/fuel mixture resulting in reduced emissions, good
fuel economy, and smooth power. In order for the system to
enter closed loop operation, certain conditions must be met:

+ O2sensors must be at the normal operating temperature
of the engine.

+ Operating below 4200 RPM with engine under steady or
light load conditions.

By using both open and closed loop systems, engine perform-
ance is continuously tuned to compensate for changing condi-
tions and providing maximum performance. A simplified signal
flow diagram for the DDFI-3 system is shown in Figure 6-1

For operational explanations of sensors and drivers, see
6.6 STARTING SENSORS AND DRIVERS.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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Figure 6-1. Simplified DDFI-3 Signal Flow Diagram
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ELECTRONIC CONTROL MODULE 6.2

ELECTRONIC CONTROL MODULE
See Figure 6-2. The ECM receives and processes signals from
the sensors and applies output signals to the drivers to crank,
start, idle, and run the engine. This topic describes the config-
uration of the ECM for this vehicle.

Figure 6-2. ECM

36-2 Alternator Rotor
The alternator rotor has 36 teeth evenly spaced around its cir-
cumference with two consecutive teeth missing (syne gap). In
this configuration, the ECM determines engine position, engine
phase, and engine speed from the CKP sensor input. Phase
(TDC compression) is determined by the ECM during startup
and, when necessary, while running.

No engine ignition events can occur until the ECM determines
the relationship of piston position to crankshaft position. The

following paragraphs in this section describe synchronization
and phasing by the ECM to provide smooth operation of the
engine at all speeds.

Crank Position Signal Synchronization
In the 36-2 crank configuration, crankshaft position is determ-
ined by the ECM finding the two-tooth (sync gap) in the CKP
sensor signal. This is usually accomplished the first time the
sync gap is encountered.

The ECM monitors the CKP signal status every engine
revolution, if the ECM determines synchronization is lost, it
immediately terminates ignition events and synchronizes on
the next occurrence of the sync gap.

Engine Phase

Phasing is accomplished by the ECM identifying a widening in
the CKP signal caused by the deceleration of the crankshaft,
as a piston approaches TDC on its compression stroke. Since
the rear cylinder approaches TDC earlier than the front cylinder,
engine phase can be readily discriminated,

Phasing is normally accomplished on the first TOC cycle after
engine synchronization. Once phased, the ECM can begin
normal ignition events.

If the ECM experiences a system reset or loss of synchroniza-
tion while the engine is running it also loses phase. When
phase is lost one of the following occurs.

1, If an engine-not-running (Crank Mode) RPM is detected,
the ECM executes the normal start-up phasing process.

2. If Engine Run Mode is detected, the ECM executes a
running re-phase sequence. The front cylinder is fired
every engine revolution. The ECM monitors the power
stroke after the fire event to determine if sutticient acceler-
ation occurred to indicate the ECM fired on the compres-
sion stroke. When two valid power strokes are detected,
the ECM locks phase and resumes normal ignition events.

Engine Run Mode

Many functions of the DDFI-3 system require an engine run-
mode determination, Engine run is determined by the level of
engine RPM. Generally, the engine is considered to be running
when engine RPM exceeds a minimum of 450 RPM.
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SENSORS AND DRIVERS 6.3

DESCRIPTION AND OPERATION

Sensors and drivers play an important part in the ECM's ability
to provide the proper operational parameters for engine effi-
ciency, emissions control, and fuel economy. When a failure
occurs, a DTC is generated by, and stored in, the ECM. These
codes help the technician diagnose engine trouble to the proper
sensor or driver. See 2.1 INITIAL DIAGNOSTICS.

SENSORS
Not alll sensor problems cause an engine shutdown, but sensor
failure can seriously degrade overall engine performance. A
notable exception is the CKP sensor, which if faulty, completely
disables engine operation. The following are brief explanations
of sensor types and their functions within the DDFI-3 system.

Crank Position (CKP) Sensor
The CKP sensor is a variable reluctance device that generates
AC voltage as the teeth on the alternator rotor pass by the
sensor. The signal is routed to the ECM where it is used to
determine crankshaft position, engine speed (RPM), and engine
phase (TDC compression).

Without the presence of the CKP signal, the ECM will not allow
the ignition and fuel injection drivers to operate, and thus the
engine will not run. The ECM uses crankshaft compression
slow down events to determine engine phase. Therefore, the
spark plugs must be installed when checking for spark.

Throttle Position (TP) Sensor

The TP sensor is a variable resistor (potentiometer) having a
linear resistance range, mounted on the throttle plate shaft.
The 1125 uses one sensor, mounted on the left side of the
forward cylinder throttle body. The output of the sensor is a
voltage, dependent on the position of the throttle plate, and
used by the ECM to determine ignition timing and fuel required
at any given RPM and engine load. The output of the TP sensor
is read by the ECM every 10mS,

In order to function properly, the TP sensor must be mechan-
ically zeroed. This procedure verifies the throttle plates are in
their fully closed position, while simultaneously requesting the
software to record the electrical value at that position. See the
service manual. If the sensor fails, the throttlebody must be
teplaced.

Sidestand Sensor (HDI Only)
The sidestand sensor uses a Hall-effect device to monitor
sidestand position. When the sidestand is fully retracted, the
sensor picks up the presence of a metal bolt fastened to the
aluminum sidestand. When extended, the engine only starts
and runs if the ECM receives a signal from the neutral switch
indicating the transmission is in neutral, or a signal from the
clutch switch indicating the clutch is engaged. Otherwise, the
engine stalls as the clutch is released with the transmission in
gear.

Bank Angle Sensor (BAS)

The BAS operates from the ECM 5 Volt sensor reference, and
is grounded through the ECM on a common sensor ground
circuit. The BAS sends a signal to the ECM ranging from 0.24-
3.4V under normal operating conditions. A signal between 3.5-

6-4 2009 Buell 1125: Engine Management

4.79V causes the ECM to turn off the engine. When the vehicle
is righted, the ignition must be switched off, and then on, in
order to restart the engine.

If the signal from the BAS is below 0.24V or above 4.79V, the
ECM sets a code. DTC P1151 is set when the BAS output is
shorted low (to ground); and P1152 is set when the BAS output
is shorted high (to voltage). An open circuit output acts like a
shorted high, and set DTC P1152. If a code occurs, the engine
continues to run.

A tipped vehicle will not set a DTC.

Clutch Switch

The ECM provides 5 Volts to the clutch switch, which is open
when the clutch is disengaged (released). With the clutch
engaged (pulled in), the switch closes, allowing voltage to
ground. The ECM will not allow the engine to start unless the
transmission is in neutral or the clutch is engaged.

Neutral Switch

‘The ECM provides 5 Volts to the neutral switch, which is open
when the transmission is in gear. With the transmission in
neutral, the switch is closed, allowing voltage to ground. The
ECM will not allow the engine to start unless the transmission
is in neutral or the clutch is engaged.

Fuel Pressure Sensor
The duty cycle of the fuel pump is controlled by the ECM which
supplies a pulse-width modulated ground to the fuel pump.
Voltage for the fue! pump is supplied from the fuel pump fuse
through the key switch relay. The ECM can command a fuel
pressure range from 58-75 psi (400-517 KPA), depending upon
demands of the engine. The ECM provides 5 Volts to the
sensor which varies the signal voltage back to the ECM based
on fuel rail pressure (low pressure = low voltage signal). Vehicle
speed, engine speed, coolant temperature, and atmospheric
variables all contribute to determining the desired fuel pressure.

The ECM incorporates automatic compensation for differences
of the desired pressure versus the actual pressure. For
instance, if the pressure is lower than desired, the ECM opens
the injectors for a longer time to adjust the amount of fuel
delivered.

Engine Coolant Temperature (ECT) Sensor
The ECT sensor is a thermistor device, which means that at a
specific temperature it has a specific resistance across its ter-
minals. As this resistance varies, so does the voltage.

+ Athigh temperatures, the resistance of the sensor is very
low, which effectively lowers the signal voltage on ECM
[11] terminal 9.

+ Atlow temperatures, the resistance is very high, allowing
the voltage to rise close to 5 Volts. The ECM monitors this
voltage to compensate for various operating conditions.
The ECM also uses the sensor input as a reference for
determining Idle Air Control (AC) pintle position.

‘At230 °F (110°C) the ECM commands the instrument cluster
to illuminate the over-temperature lamp.

At the same time, the ECM begins to soft skip spark (1 of 4
removed) and then hard skip spark (1 of 2 removed) when the



engine is above a certain RPM and throttle threshold. Spark
skips will not occur at idle and lower operating conditions in
order to prevent engine stalls.

Intake Air Temperature (IAT) Sensor
The IAT sensor is a thermistor device. As such, it will have a
specific resistance across its terminals at a specific temper-
ature. As the temperature varies, the thermistor resistance
varies, and so does the voltage on ECM [11] terminal 14.

+ Athigh temperatures, the resistance of the sensor is very
low, which effectively lowers the signal voltage on ECM
[11] terminal 14.

+ Atlow temperatures, the resistance is very high, allowing
the voltage to rise close to 5 Volts. The ECM monitors this
voltage to compensate for various operating conditions.

Barometric Pressure (BARO) Sensor
The BARO sensor is supplied 5 Volts from the ECM and sends
a signal back to the ECM, which varies according to atmo-
spheric barometric pressure. The BARO sensor is a constantly
running direct fuel modifier. It sends continuous information to
the ECM, where the signal is processed and the injectors
adjusted for variations in ambient barometric pressure.
Changes in barometric pressure are influenced by weather
and altitude. Air density is a combination of barometric pressure
and air temperature. When air is more dense (lower altitudes
and lower temperatures), more fuel is needed to maintain the
proper air/fuel ratio for efficient engine operation. Intake air
temperature combined with barometric pressure is used by the
ECM to compensate for these variations.

Vehicle Speed Sensor (VSS)
The VSS is a Hall-etfect device mounted close to the teeth of
the trigger wheel. The output signal frequency varies with
vehicle speed. Output voltage from the sensor is 5V per
increment of distance traveled. The ECM processes the vehicle
speed signal and transmits it via the CAN bus to the instrument
cluster to indicate vehicle speed

2 Sensor (Front and Rear)
The 02 sensor detects unburned oxygen in the engine exhaust.
The output of the sensor is a voltage having a range of about
0-1.0 Volt. The normal output is 0.5 Volts which represents a
balance between a lean (not enough fuel) and rich (too much
fuel) air/fuel mixture. An output less than 0.5 Volts represents
a lean mixture; greater than 0.5 Volts represents a rich mixture.
The change in output level signals the ECM to modify the
air/fuel ratio.

tis important to note the O2 sensor does not operate efficiently
until it is at vehicle operating temperature. Therefore, before
any troubleshooting takes place, bring the sensor to operating
temperature. Leaks in the exhaust system, leaky exhaust
valves, misfires, or any engine problem allowing unburned
oxygen into the exhaust stream could create a DTC indicating
a bad sensor. Look for problems related to an improper air/fuel
mixture before replacing the sensor.

Manifold Absolute Pressure (MAP) Sensor
The MAP sensor is supplied 5 Volts from the ECM and sends
a signal back to ECM. This signal varies in accordance with
engine vacuum and atmospheric barometric pressure. The
MAP sensor monitors the intake manifold pressure (vacuum)
and sends the information to the ECM. The ECM then adjusts,

the spark and fuel timing advance curves for optimum perform-
ance. The output of the sensor can also be used to determine
if the engine is rotating when a fault with CKP sensor is present.

DRIVERS

Drivers (ECM output devices or system outputs) are the work-
horses of the DDFI-3 system. Drivers are provided ground by
the ECM to pump, inject, and ignite the air/fuel mixture in the
engine, and to activate relays.

Fuel Pump
The fuel pump, located on the bottom right side of the fuel
tank/frame, is provided battery voltage when the RUN/STOP
and IGNITION switches are on. The pump is controlled on the
ground side by the ECM which is monitoring the fuel pressure
sensor. Output pressure from the pump varies from 58-75 psi
(400-517 kPA) in response to engine demand.

Ignition Coils and Spark Plugs
The ignition coils, also referred to in the parts list as stick coils,
create the energy to fire the spark plugs and ignite the air/fuel
mixture in the cylinders. Advancing or retarding the spark is
controlled by the ECM to suit load and speed conditions of the
engine.

Each cylinder has its own ignition coil which is provided power
by the ignition relay. Each coil is controlled independently by
the ECM. In the event of the engine or coolant overheating,
the ECM can soft skip spark (1 of 4 removed) or hard skip
spark (1 of 2 removed) when the engine is above a certain
RPM and throttle threshold.

Fuel Injectors
The ignition relay provides battery power to the fuel injectors.
The ECM provides the path to ground to trigger the injectors.
The fuel injectors are pulse-width modulated solenoids for
‘metering fuel into the intake tract. The pulse-width of the ground
path to the injectors is varied by the ECM in response to inputs
from the various sensors, thus varying the length of time the
injector is open. If the ECM senses the fuel pressure is less or
greater than required for the engine cycle, it increases or
decreases the injector open time to maintain the proper air/fuel
mixture.

In the event of the engine or coolant overheating, the ECM can
skip an injector (hold it closed) when in the skip spark mode.
Both injectors are required for proper operation. The ECM
monitors the ground signal to provide a diagnostic indication
of a failed injector or injector circuit.

Idle Air Control (IAC)

The idle air control motor is a stepper-motor used to regulate
the amount of air entering the intake manifold during idle. The
ECM controls engine idle speed by moving the Idle Air Control
(IAC) pintle to open or close a passage around the throttle
plate. It does this by sending voltage pulses to the proper motor
winding of the IAC. This causes the pintle to move in or out of
the IAC a given distance for each pulse received.

+ To increase idle speed, the ECM retracts the pintle,
allowing more air to flow through the throttle body.

To decrease idle speed, the ECM extends the pintle,
allowing less air to flow through the throttle body.
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Cooling Fans
The cooling fans run continuously once the engine operating
temperature is reached. The cooling fans are provided battery
voltage from the (Y/BN) wire. The ECM controls the fan by
providing ground

Start Relay

When the starter switch is pushed, the start relay is activated
and battery voltage is sent to the starter solenoid, and power
is interrupted on the light circuit. The ECM controls the ground
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to the relay, which it disables during security and tip over con-
ditions.

Active Intake

The active intake system uses a solenoid under the airbox
which is connected to the throttle valve via a cable. The throttle
valve is automatically closed by the solenoid under certain
‘operating conditions to reduce engine noise. The active intake
solenoid is provided battery voltage by the ignition relay. The
ECM provides ground to activate the solenoid.



SYMPTOM DIAGNOSTICS 6.4

DESCRIPTION AND OPERATION

B-48115.

HD-39978

BREAKOUT BOX

DIGITAL MULTIMETER (FLUKE 78)

‘Symptom Diagnostics identifies problems caused by an elec-
tronic control system malfunction that does not generate DTCs.
Make sure all current DTCs are corrected before moving to
these tests:

Engine Cranks But Will Not Start

Engine Starts, Then Stalls

Misfire

Fuel Pressure Test

Intake Leak Test

Table 6-1. Engi

These symptoms do not generate DTCs but are an indication
of system problems. Correcting the DTCs may eliminate the
need to perform the tests above.

To locate faulty circuits or other system problems, follow the
diagnostic flowcharts in this section. Always begin with
2.1 INITIAL DIAGNOSTICS. Refer to the information there and
then work through the applicable flowchart box by box.

When working through a flowchart, refer to the illustrations,
associated circuit diagram, and the wire harness connector
table in B.1 CONNECTORS as necessary. The wire harness
connector table identifies the connector number, description,
type, and general location.

To perform the circuit checks efficiently, it is necessary to be
familiar with the wire connectors. Use the BREAKOUT
BOX (Part No, B-481 15) and a DIGITAL MULTIMETER (FLUKE
78) (Part No. HD-39978) when performing diagnostic routines.
See 1.2 DIAGNOSTIC TOOLS.

ine Starts Hard

Engine coolant temperature circuit Repair the circuit. If DTC P0117 or P0118 is present, diagnose
land correct DTCs.

Improper fuel pressure | Perform fuel pressure test. If DTCs P0192, P0193, or P0087
lare present, diagnose and correct DTCs.

Fuel or Ignition system fault [Perform misfire diagnostics. |

Battery discharged ‘Charge and test the battery. Perform charging system diagnosis
lif,problem continues. |

Crank position sensor circuit |Repair the circuit. If DTC P0339 is present, diagnose and correct)
DTC.

'Manifold leak | Perform intake leak test.

Ignition coil circuit |Repair the circuit. If DTCs P2300, P2301, P2303, or P2304 are
|present, diagnose and correct DTCs.

Leaky injectors | Check for mechanical failures of the fuel injectors. If DTC P0117)
|or P0118 is present, diagnose and correct them.

Valve sticking |Perform compression test. |

Engine coolant temperature circuit

Table 6-2. Engine Performance Problems

|Repair the circuit. lf DTC P0117 or P0118 is present, diagnose
jand correct DTCs.

Crank position sensor circuit Repair the circuit. If DTC P0339 is present, diagnose and correct
prc.

Fuel or Ignition system fault Perform misfire diagnostics.

Improper fuel pressure Perform fuel pressure test. If DTCs P0192, P0193, or POO87
late present, diagnose and correct DTCs.

Manifold Leak
Note: If manifold leak is large enough, the IAC closes and DTC
PO506 sets.

Perform intake leak test.

[Throttle plates not opening fully Perform Throttle Cable Adjustment. See the service manual
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Table 6-2. Engine Performance Problems

EVAP hose disconnected from induction module (California | Connect
models only)

Fuel system contaminated Drain and refill with fresh fuel.

Cooling fan(s) inoperative Repair the circuit. If DTC P0691, PO692, P0693, or PO694 are
present, diagnose and correct DTCs.

Table 6-3. Engine Emits Black Exhaust or Fouls Plugs

Engine coolant temperature circuit Repair the circuit. If DTC P0117 or P0118 is present, diagnose
and correct DTCs.

Improper fuel pressure Repair the circuit. if DTC P0192, P0193, or P0087 are present,
diagnose and correct DTCs.

Clogged air filter Repair the circuit. lf DTC P0112 or P0113 is present, diagnose
and correct DTCs.

Leaky injectors Repair the circuit. lf DTC P0117 or P0118 is present, diagnose
and correct DTCs.

Table 6-4, Diagnostic Trouble Codes (DTC) Priority Table

P0087 29 Fuel Rail/System Pres- |6.19 FUEL PRESSURE SENSOR: DTC P0192, P0193, P0087
sure Too Low

P0107 63 Map Sensor Low/Open |6.25 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR: DTC P0107,
P0108

P0108 62 | Map Sensor High 6.25 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR: DTC P0107,
P0108

POt112 22 Intake Air Temperature §|6.17 INTAKE AIR TEMPERATURE (IAT) SENSOR: DTC P0112, P0113
Sensor Voltage Low

P0113 21 Intake Air Temperature §|6.17 INTAKE AIR TEMPERATURE (IAT) SENSOR: DTC P0112, P0113
Sensor High/Open

POt17 20 | Engine Coolant Temper-|6.16 ENGINE COOLANT TEMPERATURE (ECT): DTC P0117, P0118
ature Sensor Circuit Low

P0118 19 |Engine Coolant Temper- 6.16 ENGINE COOLANT TEMPERATURE (ECT): DTC P0117, PO118
ature Sensor Circuit High

P0122 11 | Throttle Position Sensor |6.8 THROTTLE POSITION (TP) SENSOR: DTC P0122, P0123, P1112
Circuit Low

P0123 10 | Throttle Position Sensor |6.8 THROTTLE POSITION (TP) SENSOR: DTC P0122, P0123, P1112
Circuit High

P0131 50 | Front Oxygen Sensor | 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
Circuit Low/Engine Lean| P0154, P1047

P0132 46 |Front Oxygen Sensor _|6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
Circuit High/Engine Rich| P0154, P1047

P0134 48 Front Oxygen Sensor _|6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
Open/inactive P0154, P1047
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Table 6-4. Diagnostic Trouble Codes (DTC) Priority Table

POIst 51 Rear Oxygen Sensor 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, PO151, P0152,
Circuit Low/Engine Lean P0154, P1047

P0152 47 |Rear Oxygen Sensor 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
Circuit High/Engine Rich| P0154, P1047

P0154 49 /Rear Oxygen Sensor 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, PO151, P0152,
Open/Inactive P0154, P1047

P0192 26 Fuel Pressure Sensor 6.19 FUEL PRESSURE SENSOR: DTC P0192, P0193, P0087
Circuit Low |

P0193 25 Fuel Pressure Sensor 6.19 FUEL PRESSURE SENSOR: DTC P0192, P0193, P0087
Circuit High

P0261 35 Front Fue injector Circ 6.18 FUEL INJECTORS: DTC P0261, P0262, Po264, PO265
Low

|

P0262 34 | Front Fuel Injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265
High |

P0264 37 | Rear Fuel injector Circuit 6.18 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265
Low

P0265 36 | Rear Fuel Injector Circuit 6,13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265
High |

P0337 7 |Crank Position Sensor _|6.7 CRANK POSITION (CKP) SENSOR: DTC P0337, P0338, P0339
Circuit Low |

P0338 8 |Crank Position Sensor _|6.7 CRANK POSITION (GKP) SENSOR: DTC P0337, P0338, P0339
Circuit High

P0339 9 [Crank Position Sensor _|6.7 CRANK POSITION (CKP) SENSOR: DTC P0337, P0338, P0339
Circuit Intermittent

P0502 40 Vehicle Speed Sensor 6.21 VEHICLE SPEED SENSOR (VSS): DTC P0502 AND P0503
Low

P0503 41 |Vehicle Speed Sensor 6.21 VEHICLE SPEED SENSOR (VSS): DTC P0502 AND P0503
Intermittent/Erratic High

P0506 54 Idle Air Control System - 6.23 IDLE AIR CONTROL (IAC): DTC P0506, P0507, P0511
RPM Higher Than
Expected

P0507 55 _|Idle Air Control System - 6.23 IDLE AIR CONTROL (IAC): DTC P0506, P0507, P0511
RPM Lower Than
Expected

POS11 53 |Idle Air Control Circuit | 6.23 IDLE AIR CONTROL (IAC): DTC P0506, P0507, P0511
Fault

P0562 39 [Battery Voltage Low _|
P0563 38 [Battery Voltage High 6.26 BATTERY VOLTA

P0603 3 |ECMEEPROM Failure |6.5 ECM ERRORS: DTC P0603, P0604, P0605, POS07
P0604 1 |ECMRAMFailure _|6.5 ECM ERRORS: DTC P0603, P0604, P0605, P0607

P0605 2 |ECMROMFailure _|6.5 ECM ERRORS: DTC P0603, P0604, P0605, P0607
P0607 4 |ECM Microprocessor —_|6.5 ECM ERRORS: DTC P0603, P0604, P0605, P0607

Failure

P0616 61 __| Starter Relay Circuit Low|6.14 START RELAY: DTC P0617 OO
P0617 60 Starter Relay Circuit 6.14 START RELAY: DTC P0617

igh

P0628 28 |Fuel Pump Circuit Low |6.20 FUEL PUMP: DTC P0628, P0629

P0629 27 Fuel Pump Circuit High |6.20 FUEL PUMP: DTC P0628, P0629

P0691 58 | Right Fan Control Circuit | 6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, PO64
jLow
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Table 6-4. Diagnostic Trouble Codes (DTC) Priority Table

P0692 56 | Right Fan Control Circuit 6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, P0694 |
High

P0693 59 Left Fan Control Circuit |6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, P0694
Low

P0694 57 ‘Left Fan Control Circuit 6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, P0694.
High

|

P1047 52 Feedback Fuel Cylinder 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
Difference too Great P0154, P1047

P1110 66 Active Intake Control 6.27 ACTIVE INTAKE SYSTEM: DTC P1110, P1111, P1112
| Circuit Short Low/Open

Pq 65 Active Intake Control 6.27 ACTIVE INTAKE SYSTEM: DTC P1110, P1111, P1112
| Circuit Short High

Pit12 64 Active Intake Control 6.27 ACTIVE INTAKE SYSTEM: DTC P1110, P1114, P1112
Throttle Position Sensor
Feedback Failure |

) PqtSt 16 Bank Angle Sensor |6.10 BANK ANGLE SENSOR (BAS): DTC P1151, P1152
Shorted Low

P1152 15 Bank Angle Sensor 6.10 BANK ANGLE SENSOR (BAS): DTC P1151, P1152
Shorted High

P1154 17 ‘Clutch Position Sensor |6.11 CLUTCH AND NEUTRAL SWITCHES: DTC P1154, P1155
Circuit Low |

P1155 18 [Neutral Switch input Cir- 6.11 CLUTCH AND NEUTRAL SWITCHES: DTC P1154, P1155
cuit Low

P1501 13 _|Sidestand Sensor Low |6.9 SIDESTAND SENSOR: DTC P1501, P1502, P1503 (HDI ONLY)

P1502 12 |Sidestand Sensor 6.9 SIDESTAND SENSOR: DTC P1501, P1502, P1503 (HDI ONLY)
High/Open

P1503 14 |Sidestand Down at [6.9 SIDESTAND SENSOR: DTC P1501, P1502, P1503 (HDI ONLY)
Vehicle Speed

P1601 67 Auxiliary Relay Driver [5.1 ACCESSORIES
Circuit Fault

P2228 24 | BARO Pressure Sensor 6.18 BAROMETRIC PRESSURE (BARO) SENSOR: DTC P2228, P2229
Circuit Low

P2229 23 |BARO Pressure Sensor |6.18 BAROMETRIC PRESSURE (BARO) SENSOR: DTC P2228, P2229
| Circuit High

P2300 3 |Front Ignition Coil Con- | 6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
|trol Circuit Low

P2301 | 30 Front Ignition Coil Con- | 6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
| trol Circuit High

P2303 | 33 Rear Ignition Coil Control /6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
| Circuit Low

P2304 | 32 —_ [Rear ignition Coil Control 6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
| Circuit High
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ECM ERRORS: DTC P0603, P0604, P0605, P0607 6.5

DESCRIPTION AND OPERATION

The ignition switch supplies power to the ECM. If the ECM
does not appear to receive power, check the ground sources.
‘An open ECM fuse can also disable the ECM. When the ignition
relay is energized by the run switch, power is applied to the
DLC [91A] at terminal 4 (GY) wire

The flowchart in this section is concerned with an ECM that is.
either not receiving power or is not operational. For all DTCs
listed in Table 6-5, replace the ECM.

Table 6-5. Code Description

| P0603 | ECM EEPROM failure Replace ECM
[P0604 |ECM RAM failure [Replace ECM
[P0605 |ECM ROM failure |Replace ECM
[P P0607 | [ECM microprocessor failure |Replace ECM
CONNECTOR INFORMATION
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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Figure 6-3. ECM Power Circuit
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ECM Errors

‘Attach Breakout Box (8-481 15) to the ECM. Place ignition switch ON.
‘Check for battery voltage between Breakout Box [10] terminals 8 (Black)

and 9 (Black).
's voltage present?

6-12 2009 Buell 1125: Engine Management

Yes NO-
I I

‘Check for battery voltage between “Check for continuity o ground on
Breakout Box {10] terminals 8 (Black) Breakout Box terminal 8 Black).

‘and 17 (Black) Is continuity present?
Is battery voltage present?

YES NO. Yes NO.

Disconnect interface connector Disconnect interface connector
Replace] | (145) and check for battery voltage |_| 145] and check for battery voltage Locate and

ECM, ‘on [1458] terminal 6 (Y) (on 1458] terminal 19 (FIGY). repair open.
's battery voltage present? Is battery voltage present?

YES NO. Yes

Locate and repair open] [Locate and repair Leastevand apekopen | | Sees Peay ee.
‘between ECM [10], ‘open between between ECM [10] terminal] | terminal 2 of 938 (RIGY)

(Black) terminal 17 and Interface ‘and interface connector | | and terminal 19 of 1454,
interface connector connector {1458} [145A] terminal 19 (F/B) |s continuity present?

[145A] terminal 6 (Y). ‘and ECM fuse.

Yes NO.

Replace ion sich reat open,

1001865_en



STARTING SENSORS AND DRIVERS 6.6

DESCRIPTION AND OPERATION condition, the engine may not start, may start then stall, or
misfire.

Primary sensors and drivers are the devices that manage
engine start-up. If these devices are not in proper operating Refer to Table 6-6 for devices in this category (listed in DTC

ranking order).

Table 6-6. Diagnostic Trouble Codes (DTC) Priority Table

P0112 22 Intake Air Temperature | 6.17 INTAKE AIR TEMPERATURE (IAT) SENSOR: DTC P0112, P0113
Sensor Voltage Low

P0122 "1 Throttle Position Sensor |6.8 THROTTLE POSITION (TP) SENSOR: DTC P0122, P0123, P1112
Circuit Low

P0123 | 10 _ Throttle Position Sensor |6.8 THROTTLE POSITION (TP) SENSOR: DTC P0122, P0123, P1112
| {Circuit High

Po261 | 35 | Front Fuel Injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265
Low

P0262 34 Front Fuel Injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265
High

P0264 37 Rear Fuel Injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, PO265
Low

| P0265 36 Rear Fuel Injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, PO265
| High

P0337 bs Crank Position Sensor |6.7 CRANK POSITION (CKP) SENSOR: DTC P0337, P0338, P0339
Circuit Low

P0338 8 ‘Crank Position Sensor | 6.7 CRANK POSITION (CKP) SENSOR: DTC P0337, P0338, P0339
| Circuit Hi

P0339 9 [Crank Position Sensor _|6.7 CRANK POSITION (CKP) SENSOR: DTC P0337, P0338, P0339
‘Circuit Intermittent

| P0617 60 [Starter Relay Circuit 6.14 START RELAY: 1617
High

P1151 16 Bank Angle Sensor |6.10 BANK ANGLE SENSOR (BAS): DTC P1151, P1152
Shorted Low

P1152 15 |Bank Angle Sensor —_/6.10 BANK ANGLE SENSOR (BAS): DTC P1151, P1152
Shorted High

P1154 17 ‘Clutch Position Sensor 6.11 CLUTCH AND NEUTRAL SWITCHES: DTC P1154, P1155
Circuit Low

P1155. 18 Neutral Switch Input Cir-|6.11 CLUTCH AND NEUTRAL SWITCHES: DTC P1154, P1155
‘cuit Low |

P1501 13 Sidestand Sensor Low |6.9 SIDESTAND SENSOR: DTC P1501, P1502, P1503 (HDI ONLY) |

P1502 12 Sidestand Sensor 6.9 SIDESTAND SENSOR: DTC P1501, P1502, P1503 (HDI ONLY) |
High/Open | |

P1503. 14 Sidestand Down at 6.9 SIDESTAND SENSOR: DTC P1501, P1502, P1503 (HDI ONLY)
Vehicle Speed

P2300 31 Front Ignition Coil Con- |6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
|trol Circuit Low

P2303 33 Rear Ignition Coil Control |6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
Circuit Low

P2304 32 Rear Ignition Coil Control 6. 12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
Circuit High

2009 Buell 1125: Engine Management 6-13



Connector Information For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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CRANK POSITION (CKP) SENSOR: DTC P0337,
P0338, P0339 6.7

DESCRIPTION AND OPERATION

See Figure 6-5. The CKP sensor is located on the left side
engine cover, below the base of the rear cylinder. The ECM
monitors the CKP signal (AC voltage) on terminals 18+ (R/BE)
and 26- (BK/BE) of connector [11]. If the CKP signal is not
detected or cannot synchronize, the engine will not start and
DTC P0339 sets.

NOTE

The engine must be cranked for more than five seconds without
CKP signal to set codes.

P0337 Crank position sensor circuit low

P0338 Crank position sensor circuit high

P0339 Crank position sensor circuit intermittent

"es01722

Figure 6-5. CKP Sensor Location (Shroud removed for
clarity.)

Connector Information

For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P0337, P0338, and P0339

Connect Breakout Box (Part No. 8-481 15) to harness only. leaving ECM disconnected. Measure the resistance
between Breakout Box connector [11] (Gray) terminals 18 and 26.

Is resistance more than 1 megohm?

Yes NO.

(Check for intermittent connection, Disconnect connector [79]. Leaving the ECM
pinched or damaged wires, and disconnected, measure the resistance between

loose CKP sensor fasteners. terminals 18 and 26 on Breakout Box (11] (Gray).
‘Ace any of these conditions found? |s continuity less than 1 megohm resistance?

——§¥_

68 80 165 70
if

Connect BVOM Par No. OBST) orale 8 | [Laat ard op ator
aparas] | andaeen eskout Sox (ray SetOvOM2 | | ‘on (WBE) or KE Replace xPmee AD vols er aatkenpre is ee co san

Does VOM eas 0V minimum dung cranking? | [tr ana Sh

15 no

I
VithOVOM si ennai, heck Gannon OvOM aoa 1
triwors wie pring a
lan tst See 10 oenosTCS| an 2 comet), DoesTROUBLESHOOTING ‘nivOM e081 0 ¥AC

Are intermittents present? ia

8 r 1S 6

Tapers] | beeentominal ot Comosr [0] end Replace xPmany sen rnin 1 reaout ol
bs a Box [11] (Gray).

icin eae

ras | eres |
65 06 0

eS

Tatoo So eaeess| (Emer
aah Exe ero St Tene) vizvoncen” | | on BE) vac bomenser des and tet terminal 20t connector |_| ‘armial tof comnecor

y. Did DTC P0339 {798} and terminal 26 of [798] and terminal 18 of
3 omacor ta} Gray. || sommecor ta) Gry

——

%e5 w6

I

Replace ECM. Seren.

tater en

2009 Buell 1125: Engine Management 6-17



THROTTLE POSITION (TP) SENSOR: DTC P0122,
P0123, P1112 6.8

DESCRIPTION AND OPERATION

See Figure 6-7. The TP sensor is located on the lett side of
the forward throttle body. The TP sensor operates from a 5V
reference voltage from the ECM and returns a signal to the
ECM on the (V/Y) wire. The output signal from the TP sensor
varies from:

+ Approximately 0.3-1.0 Volts at idle (closed throttle).

+ Approximately 3.5-4.5 Volts at WOT.

ADTC sets if the TP sensor output falls outside the acceptable
range. See Figure 6-7 the for electrical connection.

NOTE

If the ECM or throttle body is replaced, the zero-set procedure
must be performed.

Table 6-8. Code Description

Throttle position sensor circuit low

Throttle position sensor circuit high
"Active intake control throttle position

ensor feedback failure

Diagnostic Tips
‘An intermittent may be caused by any of the following condi-
tions:

+ Poor Connection: inspect the ECM harness connector
for backed out terminals, improper mating, inoperative

6-18 2009 Buell 1125: Engine Management

locks, improperly formed or damaged terminals, poor ter-
minal-to-wire connection, and damaged harness.

+ TP Sensor Scaling: Observe the TP sensor voltage dis-
play while operating the throttle with engine stopped and
ignition switch on. The TP sensor voltage displayed should
vary from less than 1 Volt (closed throttle) to greater than
3.5 Volts (WOT). As the throttle is slowly moved, the
voltage change should be smooth without any observed
spikes or drops in voltage.

Figure 6-7. Throttle Position (TP) Sensor Location

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P0122 and P0123 (Part 1 of 2)

Attach the ECM to Breakout Box (B-48115). Plug the DVOM (Part No. HD-89978) into terminal 4 (+) and:
terminal 27 () of Breakout Box connector {11 (Gray). With ignition switch ON, gradually open the throttle

while observing voltage.
Does the voltage steadily increase with no voltage spikes or drops observed from 0.-1.0 volt at idle

(Closed throttle) to 3.5-4.5 volts at wide open throttle?

YES NO
i

1s the check engine lamp
continuously ON and either Was oage gener
DIC POt22 or POT2S set? mn

—— - . ns
Yes NO. YES

T
Disconnect TP sensor connector

‘Check or intermitents. See {88] and ECM connector [11]
Tflace 1.3 DIAGNOSTICS! (Gray), Measure votage at [118] | |Go to OTCs Po1z2 anal‘TROUBLESHOOTING. terminals 4 and 24 to ground. P0123 (Part 2of 2)

[Axe intermittents present? Does voltage measure greater than
5 volls on eithor wire?

YES NO Yes oo)

“and repair] | RePlacethrote body. Clear codes ocate and repair “est for continuity
tonya ‘and 02 tes. short to votage on betwoen terminals 4op0n 2 | | eneck engine am come on we showing and 240 (18)La and set DTC P0122 or P0123? voltage 's continuity present?

Yes © a

Install orginal tote body ‘System Locate and repair alive
‘and replace ECM. Road ‘operating short between (F/W) te ECMtest again to very correct and (V/Y) wires.

{01868_en
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DTCs P0122 and P0123 (Part 2 of 2)

‘Continued from OTs PO122 and PO123 (Part of 2).
Disconnect TP sensor connector [88). Measure voltage between terminal 3 (RW) wite (+) and

terminal 1 (BKAW) wire (-) wit ignition switch ON.
Does voltage measure 5.0 Volts +/-0.25 Volts?

L
[ 1

ve a6

hack resco bowean “Urn ation sven OFF, Disconnee ECM conoatr
ECM connector [11] (Gray) [11] (Gray). Check tor continuity between connectorterminal ches ground [el ermal 3 re and connect] (ry)isvesitance greater femina2ban 10 nego? Is coniny presen?
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Replace ECM,
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SIDESTAND SENSOR: DTC P1501, P1502, P1503
(HDI ONLY) 6.9

DESCRIPTION AND OPERATION

See Figure 6-9. The sidestand sensor uses a Hall-effect sensor
to monitor sidestand position. When the sidestand is fully
retracted, the sensor picks up the presence of the metal bolt
fastened to the aluminum sidestand. When the sidestand is
extended, the engine starts and runs only if the ECM receives
a signal from the neutral switch indicating the transmission is
in neutral, or a signal from the clutch switch indicating that the
clutch is engaged. Otherwise, the engine stalls as the clutch
is released with the transmission in gear.

The ECM provides 5 Volt power and ground to the sidestand
sensor. A signal is sent on the (TN/W) wire to the ECM based
on the sidestand position. This signal allows the ECM to
determine whether the sidestand is retracted or extended,

The sidestand circuit also provides a fail enable mode, This
mode allows the engine to start and run if the system recog-
nizes a problem with the sidestand sensor circuit.

Table 6-9. Code Description

P1501 Sidestand sensor low

P1502 Sidestand sensor high |
P1503 |Sidestand down at vehicle speed |

6-22 2009 Buell 1125: Engine Management

Figure 6-9. Sidestand Sensor

Diagnostic Tips
Unplug the neutral switch connector [131]. Use the DVOM to
test for continuity to ground. When in neutral, continuity should
exist (can be verified by the neutral light being illuminated on
the instrument cluster). When the transmission is in gear, there
should be no continuity to ground through the neutral switch
(verify by the neutral light on the instrument cluster being
extinguished)

When the sidestand is retracted, voltage on the connector [11]
terminal 34 (GY) should be approximately 0.6 V. When the
sidestand is extended, the voltage should jump to approxim-
ately 2.6 V.

Use brown pin probes when taking measurements at the
sidestand sensor connector [133].

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P1501, P1502, and P1503 (Part 1 of 3)

(Check for DTCs P1801, P1502, and P1503.

Are any DTCs present?

Yes nO

I 1
System operating

ore prsor ore Piso, ore sa, erin

Disconnetsiestand sensor connector
{133} Tumignion Swtch ON: Place to | |cororcePiso1,| | coro orcs Piso,

engine stop sich (o RUN, Test ierminalt of | | P1802, and ise | | P1s02, and P1508
connector [1338] for voltage. (Part 2 of 3). (Part 3 of 3).

Is approximately 5 volts present?

ves nO

Theater BTC
oisoTe Prs0t aeerorgote | [Locate and repar open inristry and P4502 aa 8 sensor power ere

curentO16

—

©

Disconnect connector [11] (Gray)
ae ECM, Tent or cntintybetwoen
— teil 34 (Gray) to rune

is cnt presen?

¥eS 2

Tecate and repair Replace
Shor to ground ee

tco1ora.en
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DTCs P1501, P1502, and P1503 (Part 2 of 3)

Continued from DTCs P1501, P1502, and P1503 (Part 1 of 3).

Disconnect sidestand sensor {133} and ECM connector [11] (Gray). Test for continuity
between connector {1338} terminal 3 and connector [11] (Gray) terminal 28.

's continuity present?

Yes NO

I
Connect the ECM. With the ignition switch ON

ane the engine stop switch inte RUN postion, acme)
“est for voltage on terminal 1 connector 1338) Recon

Te volage present?

1
Yes NO

I
“um of inion sich and daconnedTe volage EOM Tea or contin Vom connector

eeproximaaly V7 {1386 ermal? gourd
is conn prose?

Yes cs ves N

Tun otigion seh. Connee Breakout Box
(PartNo. 6-48119)towieng harness comector| | _ Discomect ECM Tama] [Testor coniuly rom

{118} Gray eewng ECM connector (t1A) "| | conectr 11. Test or ate ard | | connecor (1908) terminal
(Gray) disconnected Testor contnaty tom | | votage on terminal ot | | 28h | TTS onnector 98)

Connector [118 (Gray) ermal 1, connector 1838) es (Gray terminal 24,
connector 1288 teminal 2 Isvotage present? is conn presen?

Ts cont present?

¥e5 NO ve NO Yes o

Connect Breakout Box ar No 6
46115) ECM connector [114

Comet siestand sensor connector
{133}. Test terminal 34 of the Breakout Loonie Lacaieent tees, Replace Replace Eoeate are

Borforvotage win tho sestond | | 9Rarapenin | | shot tovotage in eM eM eae
reacted and extended

Ae the votageswitin the
speciation?

EE
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eM oneor
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DTCs P1501, P1502, and P1503 (Part 3 of 3)

Continued trom OTCs P1501, P1502, and P1503 (Part 1 of 3).

Clear DTC 1501 and/or DTC 1802 betore proceeding
‘Ate the sidestand and associated parts in good operating condition?

YES

Inspect the sidestand tab for correct
Clearance to sidestand sensor. Clearance

‘should be 0.18 in. (4.5 mm) maximum,
Is the sensor mounted correctly?

YES NO

I
Ti gon oo HON ae

Tonoop ove ou
ceceece| Rapa
tort cmt 38 oie

‘ornnal
wv enon?

YES NO
I

Tirta gon sich and ca
Tuas box Sec conrayEopece Domecn swish omneoer 1635

tema and EoMcornt (18)
(Grp tema 2
seo poten?

i n0

I EiFenlae Taam
Ea ten we

4G

Inspect the sidestand
Isto siestand in goo
mechanical condition?

Yes ae

Is sidestand mounted eo

‘correctly? sidestand,

YES ie

‘Ghack spring for proper
tension.

Does spring have correct |_| sal sidestand.
tension?

ves a

I I
‘Operation normal Replace spring
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BANK ANGLE SENSOR (BAS): DTC P1151,
P1152 6.10

DESCRIPTION AND OPERATION

See Figure 6-11. The Bank Angle Sensor (BAS) is located
above the ECM inside the left radiator shroud. The BAS oper-
ates from a 5V sensor reference voltage and sensor ground
provided by the ECM.

The BAS sends a signal to the ECM ranging from 0.24-3.4V
under normal operating conditions. A BAS signal between 3.5-
4,79V indicates to the ECM that the vehicle has tipped over,
and will turn off the engine. When the vehicle is righted, turn
the ignition OFF and then ON again to restart the engine.

If the signal from the BAS is below 0.24V or above 4.79V, the
ECM sets a code. Refer to Table 6-10 and Table 6-11. A BAS
code will not disable the vehicle and the engine will continue
to run. A tipped vehicle will not set a DTC,

Table 6-10. Code Description

BAS shorted low
BAS shorted high

P1151

‘P1182

Table 6-11. Bank Angle Sensor Voltage
Figure 6-11. Bank Angle Sensor Location (Connector end

showing)

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P1151 and P1152 (Part 1 of 2)

Is BAS connected?

Is voltage 4-6 Vols?

ves AG.

cannes BAS connesor [7 Measure] SE ideo aes
votage on [948] between tarminal 8 ae

(LGNIGY) and terminal 6 (BK/W). b be .hats he vag? sects

ATES RS OTE Tis Vas TO vor
Wasi vege baweanterminal # (1) an ermina 6 Higa ells Goto DTCs P1151 and

(on aes Prise an 2012)

Is BAS
properly installed?

pa open in
{RI wire between connector

[1948] terminal 4 and connector
{118} terminal 25,

Yes

I
‘Are ferrous metals located within
(0.28 in. (6.4 mm) of sides, face or

top of BAS?

YES

Return to original
‘configuration

Replace
BAS.

1001869_en
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DTCs P1151 and P1152 (Part 2 of 2)

‘Continued irom DTCs P1161 and P1152 (Part 1 of 2).

Disconnect connectors {10] (Black) and [11] (Gray) trom
ECM and plug into Breakout Box (8-481 15) leaving the

ECM disconnected. Check continuity between connector
[194] terminal 5 (LGN/GY) and connector (11] (Gray)

terminal 17
's continuity present?

Yes NO.
T

‘Check continuity between connector
[1348] terminal 6 and connector Locate and repair open in
[118] (Gray) terminal 19 (BKM). (UGNIGY) wire,

's continuity present?

YES NO.

Check (LGN/GY) circuit continuity to =
‘ground from connector [1348] terminal 5. feoeir open on’

's continuity present? (GK) wir.

Yes NO.

Locate and repair
short to ground Replace ECM,

on (LGNIGY) wire.

£601870_en
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CLUTCH AND NEUTRAL SWITCHES: DTC P1154,
P1155 6.11

DESCRIPTION AND OPERATION
See Figure 6-13. The clutch position sensor is located and
attached separately on the backside of the left hand control.
The sensor (momentary contact switch) is activated by the
clutch lever.

See Figure 6-14. The neutral switch is located on the right side
of the engine case, under the front pulley. The switch is activ-
ated when the shift lever is in neutral. In addition to providing
an interlock function in the starting circuit, activation of the
switch also illuminates the neutral (N) lamp on the instrument
cluster.

DTCs P1154 and P1155 set when either the clutch switch cir-
cuit or neutral switch circuit is shorted to ground at speeds
greater than 10 mph (16 km/h) for more than 60 seconds.

Refer to Table 6-12 for the codes and their descriptions.

Table 6-12. Code Description

Neutral switch input circuit low

Figure 6-13. Clutch Position Sensor Location

Figure 6-14. Neutral Switch Location

Diagnostic Tips
If the DTC is historic, check for intermittents

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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emo0275

Idle Air
Neutral Clutch Control Fuel
‘Switch ‘Switch (IAC) Pump

T}Vi31A) 1_3 |) (95A] 72 3 4|V(67A) (868)

+ ]Y (1318) +3] Y (958) 1 2 3 4]Y (878) \(86A]

z HH BBEz af B63: He

= Ribs ox va Oeste
sis> cnot

5 A3 3z fst a 3
imG3 ) 11458) Fuse 83 158)Gay htra50) oe ynasal

z zeg a 8
z

uuan iu
118], [2 2 23 202 2 ore ___] \{108}
(HA\h 5 z mene ze) P1104)
(Gy) 2 Se Re (BK)

4 ¢ BES

ans 2 z 4
gea2
2838

ECM

Figure 6-15. Neutral and Clutch Switch, IAC and Fuel Pump
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DTC P1154

‘Connect Breakout Box (Part No. 8-48115) to the ECM harness,
leaving the [11] (Gray) disconnected. Measure continuity between

Breakout Box terminal 2 (Gray) (+) and ground (-).
Is continuity present?

YES NO

Disconnect connector [95]. Measure
[continuity between Breakout Box terminal Replace

2 (Gray) (+) and ground (-). ECM,
\s continuity present?

YES NO

Locate and repair short to
{ground on (TN/LGN) wire Replace clutch switch.
between (118) and (958).

c01872.0n
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DTC P1155

With the ignition switch OFF and the transmission in 1st or 2nd
‘gear, connect Breakout Box (Part No. 8-481 15) tothe ECM

harness, leaving the ECM disconnected. Measure the continuity
between Breakout Box terminal 8 (Gray) and ground.

|s continuity present?

ves NO

Disconnect neural even [3], Measurecontnuty between Breakout Box trina Replace
8 (Gry) and ground Eom.

Is contty presen?

NO
YS

Locate and epi shot to Replace‘round on (TN) wir, aa

teo1679.0n
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IGNITION COILS: DTC P2300, P2301, P2303,
P2304

DESCRIPTION AND OPERATION

See Figure 6-16. There is no traditional spark plug wire when
using this coil because the shaft connects directly to the spark
plug itself. A combination of codes set if the ignition coil rise-
time is out of range. This could occur if there is an open ignition
coil or loss of power to the ignition coil. When multiple codes
set, the cause may be an ignition coil failure.

See Figure 6-17 and Figure 6-18. The ignition coils receive
power on terminal 3 (GY) wire when the ignition relay ener-
gizes. Refer to Table 6-13 for possible DTCs and their
descriptions.

Table 6-13. Code Description

Front ignition coil control circuit low

Front ignition coil control circuit high
Rear ignition coil control circuit low

coil control circuit high |

eo01742

Figure 6-16. Ignition Coil

Figure 6-18. Ignition Coil Location (Rear)

Diagnostic Tips

+ See Figure 6-19. Cranking the engine with a test lamp in
place of the ignition coil may cause DTCs to set. This
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condition is normal and does not by itself indicate a mal-
function. Clear the codes if this condition occurs.

To isolate the wire harness during testing, disconnect the
ignition coil and install the BREAKOUT BOX (Part No. B-
48115) to the harness leaving the ECM disconnected,

Use gray pin probes when checking ignition coil con-
nectors.

Figure 6-19. Ignition Coil Circuit Test
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Figure 6-20. ECM Driver Test

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P2300 and P2301

Front ignition Coil

Install test amp into terminals 1 and 3 of connector {88FB), Use Harness Connector Test
Kit (Part No. HD-41404-B), gray pin probes and patch cords, See Figure 6-19.

‘Does test iamp flash when engine is cranked?

Yes

‘Measure resistance trom
terminal 2 of connector

NO

Install breakout box between harness and ECM. Insert test
lamp adapter into terminals 9 and 25 of the black side of

the breakout box. Next, insert test lamp adapter intonse pe termina 6 ond 9.0 he lak soo he etou box
my es a Ssotgue 60

ip tera eg kan

ves rm 65 16
I

Faulty ignition coil a —
conmeaton orgnton | | eat and repal ope ‘Check or votage at
coll, Repait wiring as Ribbit al terminal 3 of 63°). Replace
rece. mgs | [tamil zotceoed| | TE tage eon
‘okay, replace ignition fa ‘present?

lc we

es 76

Disconnect EO om

premteutpor Meare | | eae arpa open or
terminal 1 of connector

{83F8} to terminals 25 and

Poor connection between
terminal 3 of connector [83F8)

‘and terminal [87] of ignition

Perform wiggle test. See 1.3
DIAGNOSTICS!

TROUBLESHOOTING.
‘Any Intermittents found?

34 of breakout box (Black)
Is resistance less than 0.5 bili

‘Ohms?

YES io

‘Locate and repair open oF
‘poor connection. between,

terminal 1 of connector

(83F8] and terminals 25
and 34 of connector {108}

Yes RO

Repair as Replace
necessary. ECM.
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. DTCs P2303 and P2304

Fear Ignition Col

Install test lamp into terminals 1 and 3 of connector {838}. Use Harness Connector Test
Kit (Part No. HD-41404-B), gray pin probes and patch cords, See Figure 6-19,

Does test lamp flash when engine is cranked?

Ye

Insta reat box between haness and EOM. nse test
venison Tap adapter no terminal 9 ara 3 of he ack sie of
ae oe the breatout or Next met stamp adapter fo

¥ terminals 9 and 32 of the black side of the breakout box.
resistance tens than 0S ioe

“hunk Does test lamp flash when engine is cranked?

Yes © YES

I
uly non co

cemectonorigniion | [Locate andvepar oponor] [Check or votage at
tot Ropacwtng as | | comecton tem wml | | eine 3 16988) Replace
necessary. If wiring is 2 of connector [83RB] to |s battery voltage ECM.
Okay replace ron round (BH) wie reser?

col

YS

Disconnect EOM om

breakourbox Measure | 1 Loess andrepair open or
feces er eonnecion between

‘terminal 3 of connector [83RB){63R®} 0 terminals 31 and] ee chon
32 of breakout box (Black). ae
Is resistance less than 0.5. ~

nme’?

¥e5 RO)

Ferorm wiggle et Soe] | Lost andar open o
so leeeonke terminal 1 of connectorTROUBLESHOOTING oe ees

tl el nelle and 32 of connector (108).

YES

Repair as Replacenecessary, ECM.

fe01992..
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FUEL INJECTORS: DTC P0261, P0262, P0264,
P0265 6.13

DESCRIPTION AND OPERATION

PART NUMBER TOOL NAME
B-48115, | BREAKOUT BOX

See Figure 6-22 and Figure 6-23. The fuel injectors are
solenoids that allow pressurized fuel to be sprayed into the
‘engine combustion chambers through the intake flange. The
fuel injectors are timed to the engine cycle and triggered
sequentially.

Electrical power for the fuel injectors comes from the ignition
relay. The ECM provides the ground path to trigger fuel injector
operation. Refer to Table 6-14 for DTCs and explanations.

NOTE

Front and rear fuel injectors are interchangeable on the 1125
engine.

Table 6-14. Code Description

DIC i DESCRIPTION
| P0261 Front fuel injector circuit low
| P0262 Front fuel injector circuit high

P0264 [Rear fuel injector circuit low
P0265 Rear fuel injector circuit high

Figure 6-22. Fuel Injector Location (Front) Figure 6-24. Fuel Injector Circuit Tester (Typical

Connections)
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Diagnostic Tips Use BREAKOUT BOX (Part No. B-48115) as shown in
= Figure 6-24 but place jumpers in terminals 32 (high) and 33

Ignition relay failure or certain wiring harness problems causes ((gw) or 34 (high) and 33 (low) for the rear and front injectors,
12V power to be lost to both fuel injectors, both ignition colls, respectively, ’
ECM, and fuel pump

Purge fuel line before testing fuel injector operation. See the CONNector Information
service manual. For additional information on the connectors in the following

diagram(s), see B.1 CONNECTORS.
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DTCs P0261, P0262, P0264, and P0265 (Part 1 of 2)

Is fuel injector connected?

re Ss
T

Testy, Grark engin, Reconnect and
exis elieae a eavott :

1
a b

‘Check voltage on connector [84) or [85]

cee ree ape

ee er

foeeee| (ee) ee eee
ca een

DTC P0264, PO265, measure resistance
between ECM connector [10] (BK) terminal |__| P0265 (Part 2 of 2)
}20 (GNIGY) wire and terminal 2 of the rear

fuel injector connector [858].
Is resistance less than 0.5 Ohms?

YES io

Using Breakout Box. check with test lamp
between ECM [10] terminal 29 (OTC P0261, an RE
P0262 or ECM {10] terminal 30 (07 Pozed, | | Teale and roP0265 and ECM [10] terminal 9 eh .
Does the Fue! Injector Test Lamp flash when

‘engine is cranked?

YES RO.

Flecheck connections Disconnect the ECM [10] and
Perform wiggle test. See 1.3 | |the fuel injectors [64] and (85)DIAGNOSTICS) Test for short to ground onTROUBLESHOOTING. terminals 29 and 30 of 108}.

Repair as necessary. Is a shor to ground present?

YES NO

Locate and repair
short to ground. ere

1601877_en
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DTCs P0261, P0262, P0264, and P0265 (Part 2 of 2)

‘Continued from OTs PO261, PO262, PO2é4, and POZ6S
(Pant tof)

‘Turn ignition OFF. Check resistance between terminal 1 of
‘connector [848] or [858] and terminal 87 of ignition relay.

Is resistance less than 1 Ohm?

Ye WO

I
Test gion lay
the gion sly good?weve inion ee Tate a pa open

See 19 DIAGNOSTICS/TROUBLESHOOTING aed
itn rea terminal eld out os not maton

the relay bin checked

ves

Teese an opa penn GO)
wero minal 20 of gion ements

rly tolgiton tn inion tly

tco1e78_en
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START RELAY: DTC P0617 6.14

DESCRIPTION AND OPERATION _

See Figure 6-26. When the starter switch is pushed, the start
relay is activated and battery current flows to the starter
solenoid and removes power from the lighting circuit, allowing
maximum battery current to flow to the starter motor. When
the starter switch is released, the start relay de-energizes, the
starter solenoid disconnects voltage from the starter motor,
and the lighting circuit functions normally. The ECM controls
the ground to the relay, which it disables during security and
tip over conditions. The ECM sets DTC P0617, when it detects
voltage always present on ECM terminal 7 of connector [10].

NOTE

The start relay is not repairable. Replace the unit if it fails.

Connector Information

For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.

Figure 6-26. Start Relay
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DTC P0617

Remove start relay. Turn ignition to ON and the

Jengine stop switch to RUN, Measure voltage on
socket terminal 85,
Is voltage present?

Test start relay.
NOTE

|See 1.3 DIAGNOSTICS/TROUBLESHOOTING.
if the relay terminal called out does not match

Locate and repair short to
voltage from socket terminal 85
to terminal 7 of connector (108)

(GN/O) wire
ine relay being checked

Yes NO

Replace ECM. ee

1001905_en
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RUNNING SENSORS AND DRIVERS 6.15
DESCRIPTION AND OPERATION are not in proper operating condition, the engine may idle or

run rough, lack power, overheat, or use excessive amounts of
Dynamic sensors and drivers are the devices that manage fuel,
engine operation between start-up and WOT. If these devices

Refer to Table 6-15 for devices in this category.

Table 6-15. Diagnostic Trouble Codes (DTC) Priority Table

P0087 29 Fuel Rail/System Pres- 6.19 FUEL PRESSURE SENSOR: DTC P0192, P0193, P0087
sure Too Low

P0107 63 MAP Sensor Low/Open |6.25 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR: DTC P0107,
P0108

P0108 62 MAP Sensor High 6.25 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR: DTC P0107,
P0108

P0113 21 Intake Air Temperature [6.17 INTAKE AIR TEMPERATURE (IAT) SENSOR: DTC P0112, P0113
| Sensor High/Open

POt17 20 Engine Coolant Temper-|6.16 ENGINE COOLANT TEMPERATURE (ECT): DTC P0117, P0118
ature Sensor Circuit Low.

PO118 19 [Engine Coolant Temper-/6.16 ENGINE COOLANT TEMPERATURE (ECT): DTC P0117, P0118
ature Sensor Circuit High

P0131 50 Front Oxygen Sensor 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
Circuit Low/Engine Lean] P0154, P1047

P0182 46 [Front Oxygen Sensor 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, P0152,
Circuit High/Engine Rich| P0154, P1047

P0134 48 | Front Oxygen Sensor _|6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, PO152,
Openvinactive P0184, P1047

PO15! 1 [Rear Oxygen Sensor _|6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, P0151, PO152,
Circuit Low/Engine Lean P0154, P1047

P0152 47 |Rear Oxygen Sensor 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, PO1S1, P0152,
Circuit High/Engine Rich P0154, P1047

P0154 49 |Rear Oxygen Sensor 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132, P0134, PO151, P0152,
Openvinactive P0154, P1047

P0192 26 Fuel Pressure Sensor 6.19 FUEL PRESSURE SENSOR: DTC P0192, P0193, P0087 |
Circuit Low |

P0193 25 [Fuel Pressure Sensor _|6.19 FUEL PRESSURE SENSOR: DTC P0192, P0193, P0087
Circuit High

"P0261 35 | Front Fuel injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265
Low

‘P0262 | 34 _| Front Fuel injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, PO265.
High

P0264 37 | Rear Fuel Injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265
Low

P0265 36 | Rear Fuel Injector Circuit 6.13 FUEL INJECTORS: DTC P0261, P0262, P0264, P0265
High

P0502 40 Vehicle Speed Sensor 6.21 VEHICLE SPEED SENSOR (VSS): DTC P0502 AND P0503
Low

P0503 41 Vehicle Speed Sensor 6.21 VEHICLE SPEED SENSOR (VSS): DTC P0502 AND P0503
Intermittent/Erratic High

P0506 | 54 Idle Air Control System -|6.23 IDLE AIR CONTROL (IAC): DTC P0506, P0507, PO511
RPM Higher Than

| Expected
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Table 6-15. Diagnostic Trouble Codes (DTC) Priority Table

P0507 55 Idle Air Control System -|6.23 IDLE AIR CONTROL (IAC): DTC P0506, P0507, P0511
RPM Lower Than
Expected

P0511 53. idle Air Control Circuit | 6.23 IDLE AIR CONTROL (IAC): DTC P0506, P0507, P0511
Fault

P0562 39 Battery Voltage Low _6.26 BATTERY VOLTAGE: DTC P0562, P0563
P0563 38 Battery Voltage High 6.26 BATTERY VOLTAGE: DTC P0562, POS63
P0628 28 Fuel Pump Circuit Low | 6.20 FUEL PUMP: DTC P0628, P0629

P0629 Ea Fuel Pump Circuit High | 6.20 FUEL PUMP: DTC P0628, P0629

P0691 58 Right Fan Control Circuit 6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, P0694
Low

P0692 56 | Right Fan Control Circuit 6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, P0694 |
High

P0693 59 Left Fan Control Circuit |6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, PO692, P0693, P0694 |
Low

P0694 57 Left Fan Control Circuit | 6.24 RIGHT AND LEFT FAN CONTROL: DTC P0691, P0692, P0693, P0694 |
High

P1110 66 Active Intake Control 6.27 ACTIVE INTAKE SYSTEM: DTC P1110, P1111, P1112
Circuit Short Low/Open

Pitt 65 Active Intake Control 6.27 ACTIVE INTAKE SYSTEM: DTC P1110, P1111, P1112
Circuit Short High

P1112 64 Active Intake Control 6.27 ACTIVE INTAKE SYSTEM: DTC P1110, P1111, P1112
Throttle Position Sensor
Feedback Failure

P2228 24 |BARO Pressure Sensor |6.18 BAROMETRIC PRESSURE (BARO) SENSOR: DTC P2228, P2229
Circuit Low

P2229 6.18 BAR RIC PRESSURE (BARO) SENSOR: DTC P2228, P2229
Circuit High

P2300 31 Front Ignition Coil Con- |6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
trol Circuit Low

P2301 30 [Front Ignition Coil Con- 6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
trol Circuit High

P2303 33 Rear Ignition Coil Control |6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
Circuit Low

P2304 32 Rear Ignition Coil Control | 6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2304
Circuit High
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ENGINE COOLANT TEMPERATURE (ECT): DTC
P0117, P0118

DESCRIPTION AND OPERATION

See Figure 6-29. The ECM supplies and monitors a 5 Volt
signal applied to one side of the ECT sensor. The ECT sensor
is a thermistor device, meaning that at a specific temperature,
the sensor has a specific resistance across its terminals. As
this resistance varies, so does the voltage at the temperature
sensor input at the ECM, Refer to Table 6-16.

At high temperatures, the resistance of the sensor is very
low, with a corresponding lowering of the signal voltage.

+ At low temperatures, the resistance of the sensor is very
high. This allows the voltage to rise close to the supplied
voltage of 5 Volts. The ECM monitors this voltage to
compensate for various operating conditions.

An overheated engine, represented by hot engine coolant
temperature, causes the ECM to command a soft skip spark
(1 of 4 removed) and then a hard skip spark (1 of 2 removed)
when the engine is above a certain RPM and throttle threshold.

Table 6-16. Code Description

PO1I7

P0118 _[Engine coolant temperature circuit high |
Engine coolant temperature

Figure 6-29. ECT Sensor Location (Engine Removed for
Clarity)

Diagnostic Tips
An intermittent may be caused by any of the following condi-
tions:

Poor Connection: Inspect ECM harness connector [11]
for backed out terminals, improper mating, inoperative
locks improperly formed or damaged terminals, poor ter-
minal to-wire connection and damaged harness.

Shifted Sensor Resistance Value: Compare the temper-
atures of the ECT and IAT sensors with the engine at
ambient temperature in order to evaluate the possibility
of a shifted (out of calibration) sensor which may result in
driveability problems. The sensor temperatures should be
within 10 degrees of each other.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P0117 and P0118 (Part 1 of 2)

Disconnect the ECT sensor connector {90}. Measure the
resistance between [904] terminals 1 and 2.

Is the resistance between 39,761-74,328 Ohms, when engine
temperature ranges 68-86 °F (20-30 °C)?

Yes NO.

Attach Breakout Box (B-48115) to the ECM
harness, leaving the ECM disconnected.

Measure the resistance between ECT
‘sensor connector {908} terminal 2 and Replace ECT

Breakout Box (Gray) terminal 9, and [908] ‘sensor.
terminal 1 and Breakout Box (Gray) terminal

28.
‘Are both circuits less than 1.0 Ohm?

j—————-— ,

YES NO.

Tu —between Breakout Box terminal 9 (WA) Pesieb biel
‘of [11] (Gray) and ground. faulty circuit.

‘YES 1

sarearom
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DTCs P0117 and P0118 (Part 2 of 2)

(Continued from OTCs PO117 and PO118 (Part 1 of 2)

‘With DVOM stil connected, check for intermittent
‘Ae intermittents present?

Yes N
I

(Connect Breakout Box to ECM and disconnect
Periorm wiggle st. See ECT sensor connector. Turn ignition switch

13 DIAGNOSTICS! (ON. Using a DVOM, measure the voltageTROUBLESHOOTING. between Breakout Box connector [11] (Gray),
Repair as necessary. terminals 9 and 28.

Is voltage approximately 5.0 Volts?

NO NO
as Loss than 4.7 Volts. Greater than 5.3 Volts.

‘Unplug ECM ieaving Breakout Box
With ECT sensor disconnected, connected atthe vehicle harness,

Replace ECT sonsor and road test. Jcisconnect ECM connector {11}. Measure Messe uilage bate
Did check engine amp turn on and resistance between ECM connector [11] Breakout Box connector [11]

set DTCs P0117 or POTI8? (Gray) terminal @ and ground. (Gray) terminal 9 and ground
Is resistance less than 1 megohm? is the voltage 0.0 Vol?

ves 36 7 Wes 00

I
Ta signa Chow ECT ooraes Tpowio and pat I Ropers] | dora wvo wrwaeee | [epenox Srottogoundon | [Papas ee) |S
en ron we we ee

oa

(co198.on
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INTAKE AIR TEMPERATURE (IAT) SENSOR:
DTC P0112, P0113

DESCRIPTION AND OPERATION

See Figure 6-31. The ECM supplies and monitors a 5 Volt
signal applied to one side of the IAT sensor. The IAT sensor
is a thermistor device, meaning that at a specific temperature,
the sensor has a specific resistance across its terminals. As
this temperature varies, so will the voltage vary at the temper-
ature sensor input on the ECM. If the 5V signal goes out of
range the ECM sets a DTC. Refer to Table 6-17.

At high temperatures, the resistance of the sensor is very
low, with a corresponding lowering of the signal voltage.

At low temperatures, the resistance of the sensor is very
high. This allows the voltage to rise close to the supplied
voltage of 5 Volts.

The ECM monitors this voltage to compensate for various
operating conditions.

Table 6-17. Code Description

Po112 Intake Air Temperature sensor voltage
tow

113 [Intake Air Temperature sensor high/open|

1. Intake air temperature sensor
2. Cooling fan number 2 (left)

Figure 6-31. IAT Sensor Location

Diagnostic Tips
An intermittent may be caused by any of the following condi-
tions:

Poor Connection: Inspect ECM harness connector [11] for
backed out terminals, improper mating, inoperative locks
improperly formed or damaged terminals, poor terminal to-wire
connection and damaged harness.

Shifted Sensor Resistance Value: Compare the temperatures
of the ECT and IAT sensors with the engine at ambient temper-
ature in order to evaluate the possibility of a shifted (out of
calibration) sensor which may result in driveability problems.
The sensor temperatures should be within 10 degrees of each
other.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P0112 and P0113 (Part 1 of 2)

Disconnect the IAT sensor connector [89]. Measure the
resistance between [89A] terminals 1 and 2.

{s the resistance between 93,761-74,328 Ohms, when engine
temperature ranges 68-86 °F (20-30 °C)?

YES Ne

‘Attach Breakout Box (B-48115) to the ECM
harness, leaving the ECM disconnected,
Measre tb estan btwn nt eso
‘ona 96| rl ard Beso Renlce aT

xray trl an [68 ral 2
‘and Breakout Box [11] (Gray) terminal 28.

‘Are both circuits less than 1.0 Ohm?

ves NO

Using a OVOM, measure te resstance =a
between Breakout Box terminal 4 Pyeopkareey
(UGN/Y) of {14} (Gray) and ground, Lars

Isit greater than 1.0 megohm? :

YES

Goto DTCs Po112 and eeste ant iopatt
P0113 (Part 2 of 2). oe

1e01889_en
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DTCs P0112 and P0113 (Part 2 of 2)

Continued from DTCs PO112 and POr1S (Part 1 of 2)

With a DVOM stil connected, check for intermittents.
‘Ace intermttents present?

ve NO

I
Gonnes reaow Box to EOM and connecPorc wage est S20 Ia snsor canner, Tun gon ewe ONrag oicnosTICs Ung & BOM, mesure the votage betwen
Breakout Box connector [11] (Gray) terminal,ep a noceany ipeeel

Isvatage approvanaty 50 Vote?

nO nowes. Less than 4.7 Volts. Greater than 5.3 Volts.

rpg EG ean Bata BoxReplace IAT sensor. Clear With IAT sensor disconnected, sa gi pelDice and ron ost isconnet ECM conocer Measure riley dedi
Did check engine famp turn on| resistance between ECM connector [11] Breakout Box connector [11]
and et DTCs pori2or (Gray) terminal 4 ene grou (Goeeee neousPosts? istettance les that megeh? Uae

ve nO ve es i

I
int oral heck a srs
trsereorand| [Som ox esate andrenst | Repco epic] {stra wre GaN)
reac ECM, ete een Ea forsnono 8 vostenons et te rope

1c1000.0n
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BAROMETRIC PRESSURE (BARO) SENSOR:
DTC P2228, P2229 6.18

DESCRIPTION AND OPERATION

See Figure 6-33. The BARO sensor functions similar to the
manifold absolute pressure sensor. Itis located under the seat,
at the rear of the throttle body baseplate. In this position, the
sensor monitors the ambient air pressure located outside of
the airbox. When the ambient air pressure drops, less fuel is
needed to maintain the proper air/fuel mixture. The output of
the sensor allows the ECM to compensate for changes in
barometric pressure due to altitude or weather variations.

Table 6-18. Code Description

P22

P2229 |Barometric pressure sensor circuit high
| Barometric pressure sensor circuit low

Figure 6-33. Barometric Pressure Sensor

Connector Information

For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P2228 and P2229 (Part 1 of 2)

‘Connect Breakout Box (B-48115). With ignition
‘ON, measure voltage between Breakout Box

connector [11] (Gray) terminals § and 28.
tsvollage between 35-50 Vols?

Yes Ne
[

Perform wiggle test See 13 Goto OTOs Pax28DIAGNOSTICS nd P2229‘TROUBLESHOOTING. (Part 2of2‘Are interitents present? i i

YES NG,

Replace BARO sensor. Perform road test
Repair as necessary, Did check engine lamp iluminate and set

DTC P2228 or 22292

YES Ne

Install original BARO
sensor. Replace ECM system

(reprogram, relearn) and operating
road test again ‘normally.
to verity repair.

teors2t_en
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DTCs P2228 and P2229 (Part 2 of 2)

Continued from DTCs P2228 and P2229 (Part 1 of 2)

‘With the ignition switch ON, check the 5 Volt reference
supply at the BARO sensor connector [2288].

Is the voltage between terminal 1 (RW) and terminal 2
(BIW) approximately 5.0 Volts?

No. NO.
wes: Greater than 6V. Less than 4.5V.

I
Connect Breakout Box to [118] Connect Breakout Box (118) leaving

leaving ECM aisconnected EOM disconnected. Check continuity between
OPEN CHECK: Measure Locate short to 12 volts on [barometric pressure connector [228] terminal 1

resistance between BARO (FAW) wire in wie harness. ‘and Breakout Box terminal 24, Then messure
‘connector [2288] terminal 3 and Repair as necessary ‘continuity between BARO connector (2288)

Breakout Box terminal 5 terminal 2 and Breakout Box terminal 28
fs esistance less than 1 Ohm? Is resistance less than 1 Ohm?

Yes iO Yes NO

‘Check resisiance between
SHORT CHECK: Measure resistance ‘BARO connector (2288) a

‘between BARO sensor connector Locate and repair terminal + and Breakout Box: Pram a
terminal 3 and chassis ground. ‘open on (BN/BE} wire. terminal 28. ieee

Is fesistance greater than 1 megohm? | LENT} | is resistance greater than ‘open wire
“imegohmn?

YES ic Yes NO.

ene Toate and repair Replace EM.) [Locate and repair shor
eae ‘grounded (BN/BE) Reprogram and learn | | between (RW) andwie password, (BKM) wires.

fe01922.en
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FUEL PRESSURE SENSOR: DTC P0192, P0193,
P0087

DESCRIPTION AND OPERATION
See Figure 6-35. The fuel pressure sensor is mounted in the
fuel line feeding the fuel rail. Variations in fuel rail pressure are
converted to a voltage output to the ECM for fuel pump control.
For all fuel pressure sensor DTCs, the ECM drives the pump.
to maximum pressure. Refer to Table 6-19. The ECM incorpor-
ates automatic compensation for differences of the desired
pressure versus the actual pressure. For instance, if the pres
sure is lower than desired, the ECM opens the injectors for a
longer time to adjust the amount of fuel delivered.

NOTE

If the fuel pump fails, or when the vehicle is out of fuel, DTC
P0087 sets. The output of the ECM still attempts to drive the
fuel pump to maximum output under these conditions,

Table 6-19. Code Description

P0192 Fuel pressure sensor circuit low

P0193 Fuel pressure sensor circuit high

P0087 Fuel pressure sensor too low

Figure 6-35. Fuel Pressure Sensor Location

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P0192, P0193, and P0087 (Part 1 of 3)

Ts there fel n Toad
tank? as |
-——_______,

Yes NO

Fi fuel
Pertorm Fuel Pressure Tet. See the service manual iia
1s the fuel pressure approximately 75 PSI (617 kPa)

‘atigniion ON, and fluctuates between 55-60 PSI
{880-415 kPa) while the engine is running?

ves rs Rees va ae

I
Goto 070s Pots,No trouble found, , is DTC Pooe7 Goto DOs Pors2,Lshaisaudleds ‘P0193, and P0087 rer Foes, an POO?(Pant 2013), esis

Yes N
T

- ‘Check vettage at uel pump
at liepla connector [864] terminal B

Gosomvesrnl? (OGY) to gourd,ts battery votage present?

YES YES NO

Measure voltage drop

Flush out fue tank and between battery postive
fitines, Rettil | [Rosaria] | Cngaktoreatiiensin me] | rminal Bot conector

ratest # nee: voltage drop. See 1.3
Dig OTC P0087 reset? arrests isd DIAGNOSTICS!

TROUBLESHOOTING.

YES Yes N

Replace fuel ‘System operating Melee Replace fuelie eros tines, uel al, and espaw ui {uel injectors. Bue

{co1890.en
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DTCs P0192, P0193, and P0087 (Part 2 of 3)

Continued from DTCs Po192, P0183, and
0087 (Part 1 of 3).

(Cheek for battery voltage at terminal B
(O1GY) on fue! pump connector [864
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DTCs P0192, P0193, and P0087 (Part 3 of 3)

Continued from DTCs Po192, PO183, and
P0087 (Part 1 of 3)

Is the connector on the fuel pressure sensor
(2271 fully seated?

YES

‘Connect Breakout Box. With
the ignition switch ON and
the fuel pressure sensor
disconnected, check the

voltage at [227A] terminal B
(4) to terminal A (9.

1s 8V present?

isconnest, clean, and
connect the fuel pressure

‘sensor connector.

Verity repair. DTC is stil

resent, retest

YES

“Turn off ignition switch and
disconnect Breakout Box trom

ECM, Check resistance between
Breakout Box (11B] (Gray)

terminal 10 to [227A] terminal C

(NEE).
Is resistance less than 0.5 Ohms?

NO

“Turn ignition switch OFF and disconnect

resistance between Breakout Box [118]
(Gray) terminal 27 and [227A] terminal A
(BKAW); and [118} (

‘Breakout Box trom ECM, Measure

ray) terminal 24 to
{227A} terminal B (RAW).

Is resistance less than 0.5 Ohms?

l
YES NO YES NO

Ghecconuly
CaneerearA) | [lacawarsnar] [amo] [ tomtom

cermin 6 Ge) w || “Soon ones el soe
ie ee ite cron

YES: NO.

vom ezrajtmnal

toeatwara] | GWE) wear
fepar snot | | serminal A, and thon
(iene) ‘cma

= Js resistance greater

YES NO

ae

pressure sensor. osetia

tore.
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FUEL PUMP: DTC P0628, P0629 6.20

DESCRIPTION AND OPERATION —

See Figure 6-37. The pump is located inside the fuel tank. The | ®1781
fuel pump provides the means for moving fuel from the fuel |
tank to the fuel injectors. See Figure 6-38 for major components
of the fuel pump. The fuel pump is controlled through a ground
in the ECM. Refer to Table 6-20. The DTCs set if:

* (BN/Y) wire is shorted to 12 Volts.

+ (BN/Y) wire is shorted to ground. This causes the fuel
pump to run continuously even when the motor is not
running

* Fuel pump motor stalls.

NOTE

If the fuel pump is faulty, DTC P0087 sets.

1. Sealing O-rings

Table 6-20. Code Description 2. Wiring harness
|__3._ Low fuel level sensor

Ra Sa Figure €04; Fuel Pung Assonibly
| P0628 Fuel pump control circuit low

~ P0629 Fuel pump control circuit high
Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P0628 and P0629

‘tach Breakout Box (6-481 16) to EOM, Measure voltage Between Breakout Box {10}
(Black terminals 27 and 28, and ground. Turn ignition switch ON,

‘Does meter read battery voltage?
NOTE

The vlage reading wil cua for 29 saconde while the ue pump i cyeied.

[ 1
YS RG

I
Does the a0) pump
tun coninucuey?

Wi OVOM al connected, check or YES NG
interment by performing wig test :

whi repeating at tat of his Disconnect EOM Cheek el pump
ftonchart See 1 DIAGNOSTICS! Does tel pup run ‘useTROUBLESHOOTING continuous? Is tus good?

it intermitens preten?

Yes V8 1S ©

T
heck contnuy a

(OGY) wire Check continyReplace ECM. Clear DTCs ana] | Lovato and between uel pum batwoen (O/GY)
Repair as road test, Lg, |"eeastert) | replace | |e ana ue! viet el pumpnecessary Did check engine lamp wegen | | £M. | | pump connector fuse and ground.

iuminate ands DTC P6287 ey {bea tormina "seontnuty
is coninaty resent?

present?

Ye8

YS RO} [es o

System
ac a

ealind ‘normally.
Cheek contity of NY) wire
between connector [10] (Bact) | [ Locate and repair

terminals 27 and 20 and | | the open wre or
cannocior(864}terminal© wih || poor conection in

pin probes, the (OFGY) wr.
Is contin los than 1.0 Om?

Tie ad
teparrshort

tearourd | io
on (O'G¥)

Yes =

ovate and vpairthe
‘pen poor

connector onthe
(GNM) wie

fc01806.en
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VEHICLE SPEED SENSOR (VSS): DTC P0502
AND P0503

DESCRIPTION AND OPERATION
See Figure 6-40. The VSS is a Hall-effect device mounted
close to the teeth of the trigger wheel. The output signal fre-
quency varies with vehicle speed. Output voltage from the
sensor is 5V per increment of distance traveled. The ECM
processes the vehicle speed signal and transmits it via the
CAN bus to the instrument cluster to indicate vehicle speed.
The VSS is supplied battery voltage from the brake/horn circuit
(0). The ECM provides ground (BK/W) and receives the speed
signal on the (W wire). Refer to Table 6-21.

Table 6-21. Code Description

| P0502 |VSS ouput low |
| P0503 VSS output high 7

Figure 6-40. VSS Location

Diagnostic Tips
If a short low/open or a short high condition, DTC P0608 sets,
reflecting a problem in the VSS, ECM, IC, or wiring harness.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.

2009 Buell 1125: Engine Management 6-71



Brake/Hor
n 

Fuse
 

Pea
s 

©

emooe74

Manifold
Vehicle Bank Throttle Absolute Barometric
Speed Angle Position Pressure Fuel (BARO)
Sensor Sensor (TP) (MAP) Pressure ressure ‘Sidestand
(VSS) (BAS) Sensor sensor Sensor Sensor Sensor

As chy (esa [4s s]y(134aj[1_2 3} (eeaj[i_2 3} (80a) [A _8 ¢])\ (2278) [1 2 3 |) (228aj[1_2_3 | [133A]

[658] [134B} (88B] [80B] [227A] [2288] 1338]ER ag) EE ag) RE) " 1% | CES toe cr

(5 _1§, 11458)

ies

3 Pag i gas i if i
: 3 6 2 Ba 8 = ae @

= “ 5

ECM

At18)
MIVA)

ey)

Figure 6-41. Vehicle Speed Sensor

6-72 2009 Buell 1125: Engine Management



DTCs P0502 and P0503

Disconnect VSS connector [65}. With the ignition switch ON, check the voltage
‘between connector [656] terminals A (+) and C ()

Is battery voltage present?

YES

[Connect Speedometer Tester (Part No. HD-41354) with the InputOutput
‘cable supplied (Part No. HD-81354-1) oF point to point leads to VSS

connector {658] terminals B (signal) and C (ground). Turn Speedometer
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OXYGEN (02) SENSOR: DTC P0131, P0132,
P0134, P0151, P0152, P0154, P1047

HD-39978 [DIGITAL MULTIMET!
See Figure 6-42 and Figure 6-43 for front and rear 02 sensor
location. The O2 sensor provides a signal to the ECM, to
indicate whether the engine is running rich or lean.

* — Alow voltage signal (less than 0.41 V) indicates the engine
is running lean

+ Ahigh voltage signal (greater than 0.56 V) indicates the
engine is running rich.

When the air/fuel mixture is ideal, approximately 14.7 parts air
to 1 part fuel, the voltage is approximately 0.48 V. Refer to
Table 6-22 for possible DTCs associated with these sensors.

NOTE

DTC P1047 could be caused by a mechanical concern and
may cause O2 sensor codes to set.

Table 6-22. Code Description

P0131 [Front oxygen sensor circuit low/engine lean |

P0132 | Front oxygen sensor circuit high/engine rich |

P0134 | Front oxygen sensor open/inactive |
P0151 _ Rear oxygen sensor circuit low/engine lean |

P0152 _| Rear oxygen sensor circuit high/engine rich |

P0154 Rear oxygen sensor open/inactive |
P1047 | Feedback fuel cylinder difference too great

Figure 6-42. Front O02 Sensor Location
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6.22

Figure 6-43. Rear 02 Sensor Location

Diagnostic Tips

‘The DIGITAL MULTIMETER (FLUKE 78) (Part No. HD-39978)
displays the signal from the oxygen sensors in volts.

This voltage is an average value tending towards lean, rich, or
ideal value depending on the operating temperature of the
engine, engine speed, and throttle position. An open/short to
voltage or short to ground in the (V/GY) wire causes the engine
to run rich (short to ground) or lean (short to voltage). When a
fault is detected, the ECM remains in an open loop. The engine
must be running below 5000 RPM for the ECM to detect an
02 sensor failure.

Check for the following conditions:

* Poor Connection: Inspect ECM harness connector, fuel
injector connectors, and 02 sensor connector [137] wiring
for backed out terminals, improper mating, inoperative
locks improperly formed or with damaged terminals, poor
terminal-to-wire connection, and damaged harness.

+ Dirty/Stuck Open Injectors: The motorcycle may run
lean (dirty/clogged injectors) or rich (stuck open injectors)
if there is an injector problem. This could also cause poor
fuel economy and performance.

+ Loose 02 Sensor: if the 02 sensor is loose, engine per-
formance may be affected. This could also show up as a
slow changing O2 sensor voltage.

+ Loose/Leaking Exhaust or Cracked/Leaking Intake
Manifolds: This can cause a poor ground connection for
the sensor, or allow fresh air into the exhaust system or
excessive air into the intake system. If fresh air enters
either system, the O2 sensor reads a lean condition,
causing the system to go rich.

Connector Information

For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P0131, P0132, P0134, P0151, P0152, and P0154 (Part 1 of 2)

Disconnect 02 sensor from harness. Check voltage on [1388]
((ront) or 1378} (rear) to ground with ignition switch ON.
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DTCs P0131, P0132, P0134, P0151, P0152, and P0154 (Part 2 of 2)

Continued from DTCs PO181, P0132, P0134, POIS1, POIS2, and PO1S4 (Part 1 of 2).

‘Turn ignition OFF and reconnect 02 sensor. Turn ignition switch ON and start engine, Allow engine to reach operating
temperature
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IDLE AIR CONTROL (IAC): DTC P0506, P0507,
P0511

DESCRIPTION AND OPERATION

See Figure 6-45. The ECM controls engine idle speed by
moving the IAC motor to open or close a passage around the
throttle plates. It does this by sending voltage pulses to the
proper motor winding of the IAC motor, causing the pintle to
‘move in or out of the IAC motor a given distance for each pulse
received. Refer to Table 6-23.

+ To increase idle speed, the ECM retracts the pintle,
allowing more air to flow through the throttle body.

+ To decrease idle speed, the ECM extends the pintle,
allowing less air to flow through the throttle body.

The IAC motor position in steps can be observed by using the
Onboard Diagnostic Information System (ODIS). See
4.1 INSTRUMENT CLUSTER AND GAUGES.

+ Ahigh number of steps represents a retracted pintle and
an open passage around throttle plates. This correlates
with an increase in the amount of air flowing through the
throttle body.

Five steps represents a fully extend pintle. A five reading
indicates an abnormal condition in which the pintle has
been fully extended and has consequently closed the
passage around the throttle plates.

Each time the ignition switch is turned ON, the ECM resets the
IAC motor by sending enough pulses to extend the pintle and
effectively close the air passage around the throttle plates. The
fully extended value is the ECM reference point. A given
number of steps are then calculated by the ECM for use in
setting the proper idle speed and IAC position.

Table 6-23. Code Description

POS06 Idle Air Control system - RPM higher
than expected |

P0507 Idle Air Control system - RPM lower than)
‘expected

P0S11 Idle Air Control circuit fault |
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1, TP sensor [88]
2. ECT sensor [90]
3._1AC [87]

Figure 6-45. Throttle Body Connectors

Diagnostic Tips

When the ignition is keyed ON, the IAC motor pintle extends
and then retracts to a fixed position for increased airflow and
idle speed during the engine start sequence. This ON reset
procedure takes 2 seconds to perform.

Test lamp behavior may follow two patterns. The color of the
lights is not relevant to 1AC motor operation:

+ Normal behavior: At ignition switch ON, test lights
alternately flash to confirm ECM signals.

+ Problem indicated: One or more lights fail to illuminate
during ignition switch ON/OFF cycle.

Engine idle speed can be adversely affected by the following:

Aloss of idle speed control does not necessarily imply the
JAC motor or wiring has failed. It can be caused by a
number of conditions such as an intake air leak, improperly
adjusted throttle stop (factory set) or a misfiring cylinder.

Leaking injectors cause fuel imbalance and poor idle
quality due to different air/fuel ratios in each cylinder. To
check for leaky injectors, first remove the air cleaner. Refer
to Air Cleaner in the service manual. Turn key ON for two
seconds, five consecutive times. Replace the fuel injector
if there is any evidence of raw fuel in the bores. See the
service manual.

+ To confirm IAC function, disconnect the fuel pump. Turn
engine stop and ignition switch on and listen for |AC



movement (clicking or humming noise) for a few seconds
after the ignition switch is turned on.

Vacuum leaks. To check for vacuum, see the service
manual.

Contaminated fuel.

Excessive oil in crankcase (oil sumping)

TP sensor reading of greater than 5% (possible throttle
cable misadjustment) or battery voltage reading of less
than 9 Volts will disable idle speed control,

NOTE

Itis possible that one of the circuits is shorted to voltage which
should have been indicated by a steady light. Disconnect the
JAC connector and test for voltage at the harness terminals
with the ignition switch ON, after IAC has reset.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P0506, P0507, and P0511 (Part 1 of 2)
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DTCs P0506, P0507, and P0511 (Part 2 of 2)
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RIGHT AND LEFT FAN CONTROL: DTC P0691,
P0692, P0693, P0694 6.24

DESCRIPTION AND OPERATION

Cooling Fan

An ECT sensor signal, indicating the engine coolant temper-
ature is above a preset temperature, causes the ECM to com-
mand the fans on, The cooling fans run continuously once the
engine operating temperature is reached. The cooling fans are
provided battery voltage from the (Y/BN) wire. The ECM con-
trols the fan by providing ground. When the ignition is off, the
fans may run for approximately two and a half minutes
depending on the temperature of vehicle when ignition was
turned OFF. Refer to Table 6-24.

Table 6-24. Cooling Fan Specifications

ON 170 °F (77°C) 160 °F (71°C)

OFF 189 °F (87 °C) 169 °F (76 °C)

DTCs occur when the ECM detects an open or short in the fan
driver circuits. DTCs can also set if the ECM detects high cur-
rent when the fans are turned on. This can be caused by
blocked fan blades or a fan motor issue. Refer to Table 6-25
for possible DTCs.

Table 6-25. Code Description

P0691 |Right fan control circuit low
P0692 _| Right fan control circuit high

P0693 _Lefft fan control circuit low

P0694 Left fan control circuit high
Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P0691 and P0692 (Part 1 of 2)
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DTCs P0691 and P0692 (Part 2 of 2)

(Check fan fuse

‘Continued from DTCs P0691 and P0892 (Part 1 of 2)

(10 Amp).
Is fuse ok?

ey

Connect Breakout Box (Part No.
B-48115) to ECM connector [10]

(Black) (leave ECM
disconnected). With ignition

switch ON, check for voltage at
Breakout Box terminals 2 and 3.

Is battery voltage present?

NO

Disconnect fan connector
[97]. Remove fan tuse.
(Check for continuity to

{ground between fuse block
‘terminal 4 and chassis,

‘ground,
Is continuity present?
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DTCs P0693 and P0694 (Part 1 of 2)

Does left fan run
‘continuously?

Yes NO
I

Disconnect connector [10] (Black) at Go to DTCs Po6eS and
ECM. Turn ignition switch ON. P0834

Does left fan run? (Part 2 062),
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{engine hot?
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and lett fan, Fan operates when cylinder head
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“Turn ignition switch OFF. Connect Breakout

Box (Part No. B-48115) to ECM connector
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tocol, [voltage at Breakout Box connector {11} (Gray)
terminal 9
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Yes NO

Connect connector [10]
(Black) and turn ignition See 6.16 ENGINE COOLANT
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DTCs P0693 and P0694 (Part 2 of 2)

Continued from DTCs PO69S and P0694 (Part 1 of 2).
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MANIFOLD ABSOLUTE PRESSURE (MAP)
SENSOR: DTC P0107, P0108 6.25

DESCRIPTION AND OPERATION _

See Figure 6-48. The MAP sensor is supplied 5 Volts from the
ECM and sends a signal back to the ECM. The signal varies,
with engine vacuum (more vacuum, lower signal output) and
atmospheric barometric pressure. Barometric pressure is
influenced by weather and altitude.

Table 6-26. Code Description

MAP sensor low/open

[MAP sensor high

Diagnostic Tips

Codes set if the MAP sensor is out of range. P0108 can only
be set when the engine is running. The MAP sensor uses the
same power circuit as the fuel pressure, barometric, sidestand,
and throttle position sensors. Therefore, if the 5 V power circuit
is open or shorted to ground, other codes set. Refer to
Table 6-26 for DTCs applicable to the MAP sensor.

NOTE

Do not over-pump vacuum pump when performing the MAP
sensor output check. Sensor damage could result.

Use a VACUUM PUMP (Part No, HD-23738) to apply a vacuum
to the pressure port of the sensor. The signal voltage should
drop as vacuum is increased.

Figure 6-48. MAP Sensor Location

Connector Information

For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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DTCs P0107 and P0108 (Part 1 of 2)

‘Connect Breakout Box (6-481150). With ignition
‘ON, measure voltage between Breakout Box

connector {11] (Gray) terminals 6 and 27.

's voltage between 3.6-5.0 Volts with engine not
running and 1.5-3,0 Volts at hot idle?

Are intermittents present? =

Yes Ne

Replace MAP sensor. Perform
Identity the source of road test,

intermittent and repair as Did check engine lamp

necessary. iltuminate and set TC Po107
‘or PO108?

Yes NO

I
Replace ECM, System

Road test to verity ‘operating‘epair ‘normally

{e01917.en
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DTCs P0107 and P0108 (Part 2 of 2)

‘Continued from DTCs PO107 and POT08 (Part 1 of2).

Disconnect connector {80}. Removal of throttle body is necessary to access connector. With ignition
(ON, measure voltage between terminal 1 (R/W) and terminal 2 (BKM) of [BOA]

Is voltage approximately 5.0 Volts?

No NO
NES |Greater than 6V. Less than 4.5V.

Connee Breakou Bao 116] ang Cones Breakout 80710518] ang
Curdsconreiod. Mens ressance Ech deconnectes. Check corny boween
between MAP sensor connector [808] Locate gent 2 VorROn MAP connector [808] terminal 1 and Breakout
tena and Breakout Borin! 8 (7 wits in wc harness. hoe rminal 24 (Gray) Then moss

(Gray). pair uy necesssty: continuity between MAP sensor connector
Isrestanc laa than 1 Ob? {208} tamil 2 and Brosiou Box ena 27

(Gray).
Isresitanc ley tan 1 Ohm?

————

ves Ni ves o

Woasure thereotanc between MAP Gheckresstance baw
Toes andepar‘Sensor sone 06] emia and Broator Box erin 4Chews oud pen on (VAG) tnd or). al

Is resistance greater than 1 megohm? boul Is resistance greater than =
‘ megsnm?

Yes 0 Yes BO

Teagan par Toca ana rpar orsjounded (EN) Rapes Between (0) and
we i (Gx) wes

1c01918.0n
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BATTERY VOLTAGE: DTC P0562, P0563

DESCRIPTION AND OPERATION _

See Figure 6-50. The DTCs set if the ECM detects battery
positive voltage less than 9.6 Volts or greater than 16 Volts.
Refer to Table 6-27 for DTC descriptions.

A low voltage condition typically occurs during the first 10
seconds of starter activation and the ECM does not detect
a voltage rise as engine RPM increases. This could also
indicate a charging system fault and loose wire connec-
tions.

A high voltage condition is usually caused by a faulty
voltage regulator.

Table 6-27. Code Description

Battery voltage low

Battery voltage high

P0562

P0563

gnostic Tips
This test checks for voltage drops in the ECM power circuit. If
a significant voltage drop is not present, the condition may be
caused by excessive starter current draw. Relay block

Battery
Key switch fuse
Lights fuse
ECM fuse
‘Aux power fuse
Fuel pump fuse

. Battery fuse
9. Brake/horn fuse
40. Cooling fan fuse
11. Ignition fuse
12, Accessory fuse

Figure 6-50. Under Seat

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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[108] [108] (BK)
<<

| ENO wm 7 |] 7

PreK mo || 9

y |r|]

‘Starter Enable

Ignition Switch

Battery

‘System Ground #4

System Ground #8

‘System Ground #2

‘System Ground #1

8K eK eK

ECM ECM
GND 1 GND 2

ECM

Figure 6-51. ECM Power and Ground
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DTCs P0562 and P0563

‘S00 3.4 BATTERY TESTING. Perform battory
‘and charging system tests,

Is the battery and charaing system OK?

YES ©

Disconnect el pump connector 6] 0 purge
tuo rom system, Atach Breakout 80x (=

48118) EOM: Measure volage at Breakout Ropar charging
‘Box connector [10] (Black) terminal 9 and ‘System or replace
‘ground, while cranking engine. Disregard battery.

votage during rst wo seconds of ranking
Is voltage above 9.6 Volts?

Yes a

I
Sat Neasire voiago drop between batry
nee positive terminal (+) and Breakout Box connectoropera [10] (Black) terminal 9 with ignition switch ON.

= 4s voltage drop greater than 0.5 Volt?

YES RO

en ae ‘Check or excessive starter eurert
craw Se0 3.2 TESTING STARTERSot ECM connector [0] and ie 32 TESTING 8}

LY wie a starter solenoid

F201907_en
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ACTIVE INTAKE SYSTEM: DTC P1110, P1111,
P1112 6.27

DESCRIPTION AND OPERATION Connector Information

See Figure 6-52. The active intake system uses a solenoid, For additional information on the connectors in the following
which is connected to the throttle valve via acable. The throttle diagram(s), see B.1 CONNECTORS.
valve is automatically closed by the solenoid under certain
conditions to reduce engine noise. Refer to Table 6-28 for
DTCs that setifthe ECM detects the output for the active intake
control is not in agreement with the feedback circuit (minimum
TP sensor voltage when actuated).

Likely causes for a DTC are:

Mechanical fault in the active intake solenoid, throttle
valve, or cable.

+ Electrical fault in the solenoid circuit.

+ Electrical fault in the throttle position sensor circuit.

+ TPS reading not changing to low voltage when the
solenoid is activated

Table 6-28. Code Description
1. Active Intake Solenoid Connector [178]
2. Active Intake Solenoid

P1110 Active intake control circuit short Figure 6-52. Active Intake Solenoid and Connector Location
low/open

Pittt Active intake control circuit short high |
P1112 | Active intake control throttle position

| sensor feedback failure
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Figure 6-53. Injectors, Coils, and Active Intake
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DTCs P1110, P1111, and P1112 (Part 1 of 2)

‘Are the active intake system moving parts pinched, stuck, or binding?

Yes NO.

I
Romana Romove the active intake

needed solenoid connector [178A] and
inspect connections

Ace all connections tight and tree
of corrosion?

Yes RO

i I
Disconnect active intake solenoid
{179R a te ston Messe connections |voltage at terminal 2 with the

ignition switch ON and the
engine stop switch to RUN.
's battery voltage present?

1
Yes No

z
Disconnect EOM connector {10} (Blackqiee ‘Measure continuity to ground from

idbbetiony vfinge oreserdd ‘connector [178A] socket terminal 2.
1s continuity present?

YES NO YES, 0
I

‘Measure continuity from ignition
Gonnect breakout boxto ECM | |Locate and repair) | say 162) terminal 87 to connector

harness leaving ECM ‘short fo ground i paet eenneal
Locate and repair disconnected. Measure (GY) wire. Is continuity present?
short to voltage on |_| continuity between connector

(GIO) wire [178A] terminal 1 and {108}
terminal 10

's continuity present? YES i)

Goto DTOs P1110, Uocate anaig x Pitit, and P1112 repair open(Part2 02). on (GY) wire

Goto DTCs P1110, locate and
Pritt, and Pt112 repair open in

(Part 20t2) (G¥IO) wire.

{01908_en
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DTCs P1110, P1111, and P1112 (Part 2 of 2)

‘Continued from DTC P1110, P1111, and P1112 (Part 1 of 2).

Measure the resistance from active intake solenoid terminal 1
to terminal 2 [1788]

{resistance less than 4.0 Ohms?
NOTE

Use Hamess Test Kit (Part No. HD-41404), See 1.2
[DIAGNOSTIC TOOLS.

Yes iO

‘Connect battery voltage to [1786] terminal 2 of active intake
‘solenoid, Hold throtle wide open. Observe throttle pate and

‘connect active intake solenoid terminal 1 to ground,
Does the active air intake solenoid attempt to pull throttle Replace active

almost closed? intake solenoid.
NOTE

Use Hames Tast Kit (Part No. HD-41404). See 1.2
DIAGNOSTIC TOOLS.

Yes io

Hold trottie wide open,
Energize active intake solenoid. Replace active
Does throttle close to an angle intake solencia.

less than 11 degrees?

K—————_,

YES NOrf T
Replace ECM, See Cable Adjustment in

service manual.

601909_en
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ENGINE CRANKS, BUT WILL NOT START 6.28

DESCRIPTION AND OPERATION

[SPARK TESTERHD-26792

Ce engine, the problem is not ignition
related. See 3.1 STARTING SYSTEM DIAGNOSTICS.

Diagnostic Tips

There may be trouble codes associated with this problem
Check for DTCs and clear them before proceeding to Spark
and Fuel Injector tests.

Spark Plug Cleaning

if the engine is run repeatedly for short periods of time, the
spark plugs can become fouled. The ECM monitors recent run
events, and enables Spark Plug Cleaning if two out of the last
four run events did not bring the engine to operating temper-
ature. When the ECM enters Spark Plug Cleaning mode, it
alternately rapid fires the spark plugs when the ignition switch
is turned ON. This mode can also be manually enabled by
holding the throttle wide open and turning the ignition ON.

Spark Test

1. Remove ignition coil from spark plug.

2. Visually check condition of plug and ignition coi

See Figure 6-54. Attach ignition coil to SPARK TESTER.
Clip tester to cylinder head bolt.

NOTE
Cranking the engine with the SPARK TESTER (Part No, HD-
26792) in place of an ignition coil can sometimes cause DTC
P2800, P2301, P2303, or P2304 to set. This condition is normal
and does not by itself indicate a malfunction. Codes must be
cleared if this condition occurs.

4. While cranking starter, look for spark.

5. Repeat procedure on other ignition coil

NOTE
Engine will not spark with spark plugs removed. When checking
for spark, use SPARK TESTER (Part No. HD-26792) with both
plugs installed.

If spark is evident, check the actual spark plugs for problems
(cracks, open electrode, inoperative insulator, and others).
Replace questionabie spark plugs.

Fuel Injector Test

WARNING

To prevent spray of fuel, purge system of high-pressure
fuel before supply line is disconnected. Gasoline is
extremely flammable and highly explosive, which could
result in death or serious injury. (00275a)

1. Purge fuel line of high pressure gasoline.

6-100 2009 Buell 1125: Engine Management

2. Access fuel injectors by removing the airbox and throttle
cover plate. See the service manual.

NOTE
Cranking the engine with a test lamp in place of a fuel injector
can sometimes cause DTC P0261 or P0264. This condition is
normal and does not by itself indicate a malfunction. Clear
DTCs if this condition occurs.

3. Remove connector from suspect injector and connect test
lamp.

4. See Figure 6-55. The test lamp should flash as the engine
is cranked.

| eaoaore

Figure 6-55. Fuel Injector Test Lamp



Engine Cranks But Will Not Start (Part 1 of 2)

Is fresh gasoline in tank? |g,

——

Ys 85
—

Chacko DTOs See 21 TALwinenostics eee
oDTOx ne?

=,
—e

¥5 86

1 r
Fiera tppaaio| [Comed Brean Box BET Noma

Soca | |rcegetoweenconnecer ttl Genoastart wth gost henna 1S)
‘erty cose | {Ie votage between 0 26°27 Vos (un Mode)?

5 86

I i
Sr ee See TOE ANGLE

mola Sensor (BA9) OTSIsvotag above 1870 Vos? Bren Baie
i

5 rc
t iows batery pass Racharge

erin ater.

_—___

1S WO

ee or)
‘rd engin ep svich 1 ON Taped

Did ivelpmpranter2 sons ani chek |_| bat
Sato a murat

'No fuel pump response, but check

Insal fuel pressure gauge, Crank wo engine lamp is OK. See 6.19 FUEL
‘engine for more then two eaconds to PRESSURE SENSOR: OTC POTG2,

verily proper system operation, Yes 0198, P0087.
Does. pressure rise to 58-75 PSI

LAER: ‘Short fuel pump response, check
= engine lamp OK. See 6.10 BANK

ANGLE SENSOR: (BAS), OTC
11st, P1ts2

Yes i)
No fuel pump response or check

Gots Engine Grants] | lneoreet pressure. i) engine lamp. See 65 ECM ERRORS:
Sut WitNotstat | | See6.19 FUEL DTC P0603, P0604, PO6OS, PO6O7.

(Part 2 of PRESSURE
SENSOR: DTC
P0192, Po193, feor9t4en

0087,
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Engine Cranks But Will Not Start (Part 2 of 2)

Continued from Engine Cranks But Wil Not Start Test (Part 1 of 2)

(Check spark plug condition, Replace if fouled. Check spark at both
plugs while cranking,

Is spark present?

YES NO-

I
Disconnect fuel injector connectors [84]

and [85] and attach Fuel injector Test Using DVOM, check fr battery voltage at
Lamp (HD-34730-20). Check each Ignition coils [83F} and [83R} terminal .

‘connector while cranking the engine. Power present after ignition switch is ON?
Does the lamp flash?

YES NO. Yes NO-

‘Connect Breakout Box tothe
Sis ue ECM and use test adapter for Locate and repair open in|

Check engine eee PORE testing ignition coils. Perform (GY) wire betweencompression. P0265, Ignition Coils, DTCs P2300, ignition elay terminal 87
P2301, P2303, and P2304 tests. ‘and ignition coil

Do ignition cols pass tests?

SS al
Yes NO

See DTe Poaa7, Pose, i Creer

eee by results of ignition
Did the CKP sensor pass| os

the test?

YES Ni

problem persists, source is Repair as indicated
‘most likely mechanical rather by results of CKP

than electrical. ‘sensor test.

fe01915.en
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STARTS, THEN STALLS 6.29

DESCRIPTION AND OPERATION

The starts, then stalls condition may be created by the fuel
system, the idle air control system or an ECM failure.

There may be DTCs set causing this condition. Solve the
problems with the DTCs before performing the tests in this,
section. The DTCs that may be involved with starts, then stalls
are:

Fuel injectors: DTCs P0261, P0262, P0264, and P0265

+ Fuel pump: DTCs P0628 and P0629

+ Fuel pressure sensor: DTCs P0087, P0192, and P0193

+ Ignition coils: DTCs PP2300, P2301, P2303, and P2304

+ Idle air control actuator: DTCs P0506, P0507, and P0511

All modes: DTCs P0603, P0604, P0605, and P0607

Diagnostic Tips

The vehicle will stall on HDI models, if the sidestand is
extended when the transmission is in gear and the clutch is
released.

Connector Information
For additional information on the connectors in the following
diagram(s), see B.1 CONNECTORS.
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Figure 6-56. 5V Reference Circuit
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Figure 6-57. Neutral and Clutch Switches, IAC, and Fuel Pump
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Engine Starts Then Stalls

YES N

_T
(Check for DTCs, See 2.1 INITIAL

DIAGNOSTICS, Add fuel.
‘Ate DTCs found?

1
YES NO

I
With ignition switch ON and runistop switch in RUN,Reter to applicable DTC

Hii laiata ld sidestand up, transmission in neutral lamp
agheer etek) OTe iluminated), does the engine start and stay

running?

[
YES NO

Tum ignition switch OFF. Place transmission in [See 6.11 CLUTCH AND NEUTRAL|
gear and hold in the clutch. Turn ignition switch ‘SWITCHES: DTC P1154, P1158.

‘ON and attempt to start engin. sit ctten switch oF neutral
Does engine start and stay running? ‘switch problem?

NO YES NO

YES
Repair circuitry or Will engine start with throttle
replace clutch or ‘opened partially and stall

"Tur igniton ewitch OFF. Lower neutral switches. when throttle is closed?
the sidestand, Place transmission

in gear and hold in the clutch,
Sart engine and release clutch

Does engine stall? YES NO

a

Yes NO See 623 1OLE AIR heck el pressure
CONTROL (1AC): DTC while cranking engine.

P0506, P0507, and POS11 Is fuel pressure OK?

Sidestand sensor problem. [
System‘See 6.9 SIDESTAND

‘SENSOR: DTC P1501, P1502, ‘opera YES NO
‘and P1503 (HDI ONLY).

Fuel pressure problem. See:
6.19 FUEL PRESSURE

|SENSOR: DTC P0192, P0193,
Replace fuel injectors.

Does the problem stl exist?

in the flowcharts,

YES iO

SysteReplace
‘operatingECM. i,

tco1923.en
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MISFIRE AT IDLE OR UNDER LOAD 6.30

DESCRIPTION AND OPERATION

|HD-26792
lYas40

|SPARK TESTER
[IN-LINE SPARK TESTER

Mistire conditions may be caused by:

* Battery condition and connections.

* Fuel system problems. Refer to tables in 2.1 INITIAL
DIAGNOSTICS.

* Ignition system faults.

Diagnostic Tips
If the engine is run repeatedly for short periods of time, the
spark plugs can become fouled. The ECM monitors recent run
events, and enables Spark Plug Cleaning if two out of the last
four run events did not bring the engine to operating temper-
ature. When the ECM enters Spark Plug Cleaning mode, it
alternately rapid fires the spark plugs when the ignition switch
is turned ON. This mode can also be manually enabled by
holding the throttle wide open and turning the ignition to ON.

Awarnina
Wipe up spilled fuel and dispose of rags in a suitable
manner. An open spark around gasoline could cause a
fire or explosion, resulting in death or serious injury.
(00518b)

Spark Test

See Figure 6-58. Use SPARK TESTER (Part No. HD-26792)
to verify adequate spark. Perform the following pretest:

1. Turn ignition switch OFF.

2. Remove rear ignition coil and spark plug. Visually check
plug condition, Check the spark plug and ignition coil for
carbon tracking, If evident, replace spark plug(s) or ignition
coil as required.

3. Attach spark tester to ignition coil. Clip tester to cylinder
head bolt.

4, While cranking engine, watch for spark to jump spark tester
gap on leads.

5. Reinstall and repeat procedure on front ignition coil and
spark plug.

NOTE

Engine will not spark with spark plugs removed. When checking
for spark, use SPARK TESTER (Part No. HD-26792) with both
plugs installed.

When performing the steps in the flowcharts, a known good
part can be used to verify whether a suspected part is faulty.
The ignition coils do not require full installation to be functional.
Verify faulty ignition coil by performing resistance test. See
6.12 IGNITION COILS: DTC P2300, P2301, P2303, P2804.

Figure 6-58. Spark Tester

In-line Spark Tester

See Figure 6-59. The use of a SNAP-ON IN-LINE SPARK
TESTER (Part No. YA840), or equivalent, can help determine
whether the problem exists in the ignition or fuel systems.

1. Turnignition switch OFF.

2. Remove ignition coil and install SNAP-ON IN-LINE SPARK
TESTER (Part No. YA840) between coil and spark plug.

3. Start engine and inspect tester light. The light will flash on
each spark event if power is transmitted to the plug.

4, Reinstall and repeat procedure on front ignition coil and
spark plug.

Ifthe tester lamp flashes without interruption on both cylinders
during the misfire event, verify spark plug condition and gap,
and inspect the fuel system for proper operation. If the test
lamp does not flash, or the flash is interrupted during the misfire
event, the problem is ignition related.

NOTE

An SNAP-ON IN-LINE SPARK TESTER (Part No. YA840) can
also be used in conjunction with a load-able dynamometer to
diagnose misfire under load.

2601780

rN
Figure 6-59. Inline Spark Tester
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Misfire at Idle or Under Load

Is fuel contaminated?

[ 1
YES RO

Drain and flush fue tank Perform Spark Test.
Refill with esh fuel Di spark jump gap at both coils?

Yes N

Check or
‘aty inion coll to sparkSe eri rang arm ai reenact an dence olcatan

: Bey ian aantto get tracking, Stick cols can creck and cause= Spark plug fouling due o engine mechanical faut ti Sk cl occ nd Ss
+ Faull or poor connection at sparkplug) Auce ose Of eens oceet
+ Loose wires on primary side of ignition cos carbon bag?
+ Intermittent ECM operation (power input and output) st

[Yes RO
I [

Exchange ignition col with Replace faulty
known good unt. Perform ignition cols) and

‘spark est spark plugs
Di spark jump gep during

engine cranking?

]
Yes co

Original ignition coi “Test the CKP sensor overt signal
is faulty. Replace. Is the CKP sensor sigal present?

1
Yes RO

I protim poris, source is most eee
likely mechanical rather than soley ninoelectrical. sector

feote24_en
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AMP MULTILOCK CONNECTORS

AMP MULTILOCK CONNECTOR REPAIR

HD-41609 AMP MULTILOCKCRIMPER =|
TT600-3 ~_ [SNAP-ON PICK |
General

‘AMP Multilock connectors are found between wire harnesses
and component wiring and may be either floating or anchored
to the frame with attachment clips.

See Figure A-1. Attachment clips (1) on the pin housings are
fitted to T-studs on the motorcycle frame. The T-studs identify
OE connector locations. To maintain serviceability, always
return connectors to OE locations after service.

Obtain the necessary tools to repair the connector and ter-
minals.

NOTE

For terminal crimping use
CRIMPER (Part No. HD-41609).

Separating Pin and Socket Housings

1. Ifnecessary, slide connector attachment clip T-stud to the
large end of the opening,

the AMP MULTILOCK

2. See Figure A-1. Depress the release button (2) on the
socket terminal side of the connector and pull the socket
housing (3) out of the pin housing (4).

Mating Pin and Socket Housings

1. Hold the housings to match wire color to wire color.

2. Insert the socket housing into the pin housing until it snaps
in place.

3. If OE location is a T-stud, fit large opening end of attach-
ment clip over T-stud and slide connector to engage T-
stud to small end of opening.

Attachment clip
Release button
Socket housing
Pin housing

Figure A-1. AMP Multilock Connector

1
2.
ca
4.

Removing Terminals from Housing

1. See Figure A-2. Bend back the latch (1) to free one end
of secondary lock (2) then repeat on the opposite end.
Hinge the secondary lock outward,

2. Look in the terminal side of the connector (opposite the
secondary lock) and note the cavity next to each terminal.

3. _ Insert a pick or pin into the terminal cavity until it stops.

NOTE
If sockel/pin terminal tool is not available, a push pin/safety pin
ora SNAP-ON PICK (Part No. TT600-3) may be used.

4. Press the tang in the housing to release the terminal.

a. Socket: Lift the socket tang (8) up.

b. Pin: Press the pin tang (7) down.

NOTE
A “click” is heard if the tang is released.

5. Gently tug on wire to pull wire and terminal from cavity.
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NOTES
Up and down can be determined by the position of the
release button, the button is the top of the connector.

+ On the pin side of the connector, tangs are positioned at
the bottom of each cavity, so the slot in the pin terminal
(on the side opposite the crimp tails) must face downward.

+ Onthe socket side, tangs are at the top of each cavity, so
the socket terminal slot (on the same side as the crimp
tails) must face upward.

2. Gently tug on wire end to verify that the terminal is locked
in place.

3. Rotate the hinged secondary lock inward until tabs fully
‘engage latches on both sides of connector.

T2345 6
o

|
| or a| wt [ea—@—Ne >}

1. Latch =
2. Secondary lock open 5 =3. Pin housing tN a HE
4, Socket housing5. Pin terminal @— U, oO o
6. Socket terminal L7. Tang (pin) rn rn
8. Tang (socket)

Figure A-2, AMP Multilock Connector: Socket and Pin Cr a
Housings

Inserting Terminals into Housing 2. &-place housing
sire 3._ 10-place housing __

See Figure A-3. Cavity numbers are stamped into the sec- Figure A-3. AMP Multllock Connector: Cavity Numbers on

ondary locks of both the socket and pin housings. Match the Secondary Locks (Socket Housings Shown)
wire color to the cavity number found on the wiring diagram.

1. Hold the terminal so the catch faces the tang in the Preparing Wire Leads for Crimping
chamber. Insert the terminal into its numbered cavity until os :
it snaps in place. 1. Strip 5/32 in. (4.0 mm) of insulation from the wire lead.

|
|

1. 3-place housing
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2. See Figure A-4 and Figure A-5. Select the pin/socket ter-
minals from the parts catalog and identify the insulation
crimp tails (1) and the wire crimp tails (2) and the groove
for the crimp tool locking bar (3).

3. _ Identify the wire lead gauge and the corresponding crimper
tool and nesting die. Refer to Table A-1.

Table A-1. AMP Multilock Connector: Crimp Tool Wire
Gauge/Nest

20 Front

16 | Middle
18 | Rear

smo0008

1. Insulation crimp tail
2. Wire crimp tail
3._Locking bar groove

Figure A-4. AMP Multilock Connector: Pin Terminal

‘00001

ch
1. Insulation crimp tail
2. Wire crimp tail
3._Locking bar groove

Figure A-5. AMP Multilock Connector: Socket Terminal

Crimping Terminals to Leads
NOTE

Crimping with an Amp Multilock tool is a one step operation.
One squeeze crimps both the wire core and the insulation tails.

1. See Figure A-6. Squeeze the handles to cycle the AMP
MULTILOCK CRIMPER (Part No. HD-41609) to the fully
open position (1).

2. Raise locking bar by pushing up on bottom flange (2).

NOTE
See Figure A-4 and Figure A-5. Hold the terminal with the
insulation crimp tail (1) facing up. The tool will hold the terminal
by the locking bar groove (3) and crimp the wire crimp tail (2)
around the bare wire of the stripped lead and the insulation
crimp tail around the insulation.

3. See Figure A-6. With the insulation crimp tail facing
upward, insert terminal (pin or socket) (3) through the
locking bar, so that the closed side of the terminal rests
on the nest of the crimp tool.

4, Release locking bar to lock position of contact (4). When
correctly positioned, the locking bar fits snugly in the space
at the front of the core crimp tails.

5. Insert stripped end of lead (5) until ends make contact with
locking bar.

6. Verify that wire is positioned so that wire crimp tails
‘squeeze bare wire strands, while insulation crimp tails fold
over the wire lead insulation.

7. Squeeze handle of crimp tool until tightly closed. Tool
automatically opens when the crimping sequence is com-
plete.

8. Raise up locking bar (7) and remove crimped terminal.
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Open position
Locking bar flange
Insert contact
Release locking bar
Insert lead
Squeeze
Raise locking bar
Remove crimped terminalPA

F 
MP

Ps

Inspecting Crimped Terminals

See Figure A-7. Inspect the wire core crimp (2) and insulation
| orimp (1). Distortion should be minimal,

‘sm00008

|

o

AD AD

1. Insulation crimp
| 2. Wire core crimp

Figure A-7. AMP Multilock Connector: Terminal Crimp

Figure A-6. AMP Multilock Connector: Terminal Crimping
Procedure
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DELPHI CONNECTORS A.2

DELPHI CONNECTOR REPAIR

General

Delphi connectors are embossed with the brand name, Delphi,
on the housing latch.

Separating Pin and Socket Housings

See Figure A-8, Bend back the external latch(es) slightly and
separate pin and socket halves of connector.

Mating Pin and Socket Housings

Push pin and socket halves of connector together until external
latch(es) engage.

Removing Socket Terminals

NOTE

Although the parts of the different Delphi connectors vary in
appearance, the instructions which follow will work for all. The
only exception is the oil pressure sender connector [139B], the
terminals of which are removed like the Packard push-to-seat
connectors. Therefore, see A.6 150 METRI-PACK CON-
NECTORS to remove/install terminals in this connector.

1. See Figure A-9. If present, free one side of wire lock (1)
from ear on wire end of socket housing, then release the
other side, Release wires from channels in wire lock and
remove from socket housing

2. Use fingernail to pry colored terminal lock (2) loose and
then remove from mating end of socket housing.

3. Using a thin flat blade, like the unsharpened edge of a
hobby knife, gently pry tang (3) outward away from ter-
minal, and then tug on wire to back terminal out wire end
of chamber. Do not pull on wire until tang is released or
terminal will be difficult to remove.

Installing Socket Terminals

NOTE

For wire location purposes, alpha or numeric characters are
stamped into the wire end of each socket housing.

1. Gently push tang on socket housing inward toward
chamber. With the open side of the terminal facing the
tang, push terminal into chamber at wire end of socket
housing.

2. Gently tug on wire to verify that terminal is locked and will
not back out of chamber. If necessary, use fingernail to
push tang into engagement with terminal.

3. Install colored terminal lock onto mating end of socket
housing.

4. If present, seat wires in separate channels of wire lock
and then push channels inside chambers at wire end of
socket housing. Fully installed, slot on each side of wire
lock engages ear on socket housing.

smo001g

Figure A-8. Delphi Connect

2009 Buell 1125: Appendix A Connector Repair A-5



‘sr00015

1. Remove wire lock
2. Remove terminal lock
3._ Pry tang outward

Figure A-9. Delphi Connector: Removing Socket Terminals
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DEUTSCH ELECTRICAL CONNECTORS A3

DEUTSCH CONNECTOR REPAIR

DEUTSCH CONNECTOR SERVICE |HD-41475
KIT

FLAT BLADE L-HOOKHD-41475-100

General
Deutsch connectors are colored coded for location purposes.
Those connectors associated with left side accessories, such
as the front and rear left turn signals, are gray. All other con-
nectors, including those associated with right side accessories,
are black.

NOTE

A DEUTSCH CONNECTOR SERVICE KIT (Part No. HD-
41478) comtains a selection of wire seals, internal seals, seal
plugs, secondary locking wedges, attachment clips and
socket/pin terminals. Also included is a compartmented storage
box, carrying case and a FLAT BLADE L-HOOK (Part No. HD-
41475-100) is used for the removal of all types of locking
wedges.

Separating Pin and Socket Housings
See Figure A-10. To separate the connector halves, depress
the external latch(es) (1) on the socket housing (2) while
rocking the pin (3) and socket housings.

NOTES

* Generally, the socket housing is found on the accessory
side, while the pin housing is plumbed to the wiring har-
ness.

* Two-, three-, four- and six-place Deutsch connectors have
one latch on the connector.

+ Eight- and twelve-place connectors have a latch on each
side. Simultaneously press both latches to separate the
connector.

Mating Pin and Socket Housings
1. Align the connectors to match the wire lead colors.

a. For One External Latch: Two-, three-, four- and six-
place Deutsch connectors have one external latch on
the socket half of the connector. To fit the halves of
the connector together, the latch on the socket side
must be aligned with the latch cover on the pin side.

b. For Two External Latches: (8-place and 12-place)
Align the tabs on the socket housing with the grooves
on the pin housing.

2. Insert socket housing into pin housing until it snaps or
clicks into place.

For Two External Latches: (8-place and 12-place) If
latches do not click (latch), press on one side of the con-
nector until that latch engages, then press on the opposite
side to engage the other latch.

3. If necessary, fit the attachment clip to the pin housing.

4, Place large end of slot on attachment clip over T-stud on
frame. Push assembly forward to engage small end of
slot.

4. External latch
2. Socket housing

Pin housing

Figure A-10. Deutsch Connector

Removing Socket Terminals
1. See Figure A-11. Insert a small screwdriver between the

socket housing and locking wedge in-line with the groove
(in-line with the pin holes if the groove is absent). Turn the
screwdriver 90 degrees to pop the wedge up and remove
the secondary locking wedge.

2. See Figure A-14. Use a pick or small screwdriver to
depress terminal latches inside socket housing and back
out sockets through holes in rear wire seal.

NOTE

If wire leads require new terminals, see the instructions for
crimping terminals.

Installing Socket Terminals

1, Match wire lead color to connector cavity.

2. See Figure A-13. Fit rear wire seal (1) into back of socket
housing (2), if removed.

3. Grasp wire lead (3) approximately 1.0 in. (25.4 mm) behind
the socket terminal. Gently push socket through hole in
wire seal into its chambers until it "clicks" in place.

4, Atug on the wire will confirm that it is properly locked in
place.

NOTE
Seal plugs (6) are installed through the wire seals of unused
chambers. If removed, seal plugs must be replaced to seal the
connector.
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Install internal seal (4) on lip of socket housing, if removed.

Insert tapered end of secondary locking wedge (5) into
socket housing and press down unti it snaps in place. The
wedge fits into the center groove within the socket housing
and holds the terminal latches tightly closed.

NOTES
See Figure A-12. While rectangular wedges do not require
a special orientation, the conical secondary locking wedge
of the 3-place connector must be installed with the arrow
(1) pointing toward the external latch.

If the secondary locking wedge does not slide into the
installed position easily, verity that all terminals are fully
installed in the socket housing. The lock indicates when
terminals are not properly installed by not entering its fully
installed position.

‘sm00008

Figure A-11, Deutsch Connector: Remove Secondary
Locking Wedge
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1. Arrow on socket locking wedge
|__2. Arrow on pin locking wedge

Figure A-12. Deutsch Connector: 3-Place Locking Wedges



Wire seal
Socket housing
Wire lead
Internal seal
Secondary locking wedge
Seal plug |

Figure A-13, Deutsch Connector: 2, 3, 4 and 12-Place
Socket Housings

1.
2.
3.
4.
5.
6.

Removing Pin Terminals
1. Use the hooked end of a stiff piece of mechanics wire, a

needle nose pliers or the FLAT BLADE L-HOOK (Part
No. HD-41475-100) to remove the secondary locking
wedge.

2. Gently depress terminal latches inside pin housing and
back out pins through holes in wire seal.

NOTES

+ If'wire leads require new terminals, see the instructions
for crimping terminals.

+ Ifit should become necessary to replace a pin or socket
housing, please note that the 8-place and 12-place gray
and black connectors are not interchangeable. Since loc-
ation of the alignment tabs differ between the black and

gray connectors, plugs or receptacles must be replaced
by those of the same color.

+ When replacing both socket and pin housings, then the
black may be substituted for the gray, and vice versa. The
socket and pin housings of all other connectors are inter-
changeable, that is, the black may be mated with the gray,
since the alignment tabs are absent and the orientation
of the external latch is the same.

smo0019

Figure A-14. Deutsch Connector: Depress Terminal Latch
and Back Out Pin

Installing Pin Terminals
1. See Figure A-15. Fit wire seal (1) into back of pin housing

(2).

2. Grasp wire lead approximately 1.0 in. (25.4 mm) behind
the pin terminal (3). Gently push pin through holes in wire
seal into its respective numbered chamber until it "clicks"
in place.

NOTE
A tug on the wire lead will confirm that a pin is locked in place.

3. _ Insert tapered end of secondary locking wedge (4) into
pin housing and press down until it snaps in place.

NOTES

+ The wedge fits in the center groove of the pin housing and
holds the terminal latches tightly closed.

+ See Figure A-12. While rectangular wedges do not require
a special orientation, the conical secondary locking wedge
of the 3-place connector must be installed with the arrow
(2) pointing toward the external latch.

* If the secondary locking wedge does not slide into the
installed position easily, verify that all terminals are fully
installed in the pin housing. The lock indicates when ter-
minals are not properly installed by not entering its fully
installed position.
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Crimping Terminals

Identity which of the types of Deutsch terminals are used with
the connector and follow the corresponding crimping instruc-
tions. Refer to Table A-2.

Se
n Locking wedge

Figure A-15. Deutsch Connector: 2, 3, 4 and 12-Place Pin
Housings

Table A-2. Deutsch Connector: Terminal Crimping Instructions

Standard (with crimp tails) DEUTSCH STANDARD TERMINAL REPAIR
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DEUTSCH STANDARD TERMINAL REPAIR A4

DEUTSCH STANDARD TERMINAL CRIMPS

| HD-399% DEUTSCH TERMINAL CRIMP TOO!

Preparing Wire Leads for Crimping
1. Use a shop gauge to determine gauge of wire lead.

2. Strip lead removing 5/82 in. (4.0 mm) of insulation.

Crimping Terminal to Lead

1. See Figure A-16. Squeeze the handles of the DEUTSCH
TERMINAL CRIMP TOOL (Part No. HD-39965-A) to open
the jaws. Push the locking bar (1) up.

Insert (2) terminal (socket/pin) through hole of the locking
bar, so that the rounded side of the contact barrel rests in
the nest (concave split level area) with the crimp tails
facing upward. To match the wire gauge to the crimp tool
die, refer to Table A-3.

Release locking bar to lock terminal in die.

NOTE
If the crimp tails are slightly out of vertical alignment, the crimp
too! automatically rotates the terminal so that the tails face

straight upward. When positioned, the locking bar fits snugly
in the space between the contact band and the core crimp tails.

4, Insert stripped wire core between crimp tails until ends
make contact with locking bar. Verity that wire is positioned
so that short pair of crimp tails squeeze bare wire strands,
while long pair folds over the insulation.

5, Squeeze handle of crimp tool until tightly closed. Too!
automatically opens atter the terminal is crimped.

6. Raise locking bar up and remove wire lead and terminal.

Inspecting Crimps
Inspect the wire core and insulation crimps. Distortion should
be minimal.

Table A-3. Deutsch Standard Terminal Crimp: Wire Gauge
To Die

| 20 Front

[ 16-18 Middle —

1. Open jaws and raise locking bar
2. Insert terminal in locking bar
3._ Release locking bar to lock terminal in die

4, Insert stripped lead
5. Squeeze crimper
6. Raise locking bar and remove terminal _

Figure A-16. Crimping a Deutsch Standard Terminal
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METRI-PACK TERMINALS

METRI-PACK TERMINAL CRIMPS

HD-38125-6 PACKARD TERMINAL CRIMP TOOL

|HD-38125-7 PACKARD TERMINAL CRIMPER

|HD-38125-8 PACKARD CRIMPING TOOL

Matching Terminal To Crimper

Metri-Pack connectors embossed with the initials P.E.D. require
Packard crimp tools to crimp terminals to wire leads.

Terminals are crimped twice to a wire lead, once over the wire
core and a second time over the insulation/seal.

See Figure A-17. A completed crimp may require two different
crimping dies found on PACKARD TERMINAL CRIMP
TOOL (Part No. HD-38125-6) and/or PACKARD TERMINAL
CRIMPER (Part No. HD-38125-7). The terminal (pin or socket)
and the wire lead gauge will determine the core crimp die and
the insulator/seal die.

NOTE

The PACKARD CRIMPING TOOL (Part No. HD-38125-8) will
also crimp sealed splice connectors in wire gauge sizes 18-20,
14-16 and 10-12.

Preparing Wire Lead
Use a wire striper to strip off the insulation and expose 5/32
in, (4.0 mm) of wire core.

Crimping Wire Core

NOTE

Metri-Pack terminal crimps require two steps. Always perform
Crimping Wire Core before Crimping Insulation/Seal.

1. Squeeze and release handles until ratchet automatically
‘opens.

Identify the corresponding sized nest for the core crimp.

3. Position the core crimp in the die. Be Sure the core crimp
tails are facing the forming jaws

4. Gently squeeze the handles until crimpers just secure the
core crimp tails.

5. _ Insert stripped wire between crimp tails. Verify that wire
is positioned so that short pair of crimp tails squeeze core
wire strands, while long pair is positioned over the insula-
tion or seal material.

6. Squeeze handles tightly closed. Release grip and the tool
will automatically open.
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1. HD-38125-6 sealed terminals
2. HD-38125-7 non-sealed terminals
3._HD-38125-8 non-sealed terminals

Figure A-17. Metri-Pack Terminal Crimp Tools

Crimping Insulation/Seal

NOTE

Always perform Crimping Wire Core before Crimping Insu-
lation/Seal.

1. See Figure A-18. Identify the correct die for the insula-
tion/seal crimp (2).



2. Position the insulation/seal crimp in the nest. Be sure the
insulation/seal crimp tails are facing the forming jaws. as

3. Squeeze handle of crimp tool until tightly closed. Too!
automatically opens when the crimp is complete.

Inspecting Crimps
1. See Figure A-18. Inspect the wire core crimp (1). The tails

‘should be folded in on the wire core without any distortion
or excess wire strands.

2. Inspect the insulation (2) or seal (3) crimp. The tails of the Nn
terminal should be wrapped around the insulation without
distortion.

1. Wire core crimp
2. Insulation crimp
3._ Seal crimp __|

Figure A-18. Metri-Pack Connector: Inspect Core and
Insulation/Seal Crimps

2009 Buell 1125: Appendix A Connector Repair A-13



150 METRI-PACK CONNECTORS A6

150 METRI-PACK CONNECTOR REPAIR

General
Metri-Pack connectors are embossed with the initials (PE.D.)..

There are two types of connectors in this series:

+ Pull-to-Seat

+ Push-to-Seat

Separating Pin and Socket Housings
Bend back the external latch slightly and separate the pin and
socket halves of the connector.

Mating Pin and Socket Housings
Align the wire colors and push the pin and socket halves of the
connector together.

Removing Socket Terminal

1. See Figure A-19 for pull-to-seat connector or Figure A-20
for push to seat connector. Remove wire lock (1) from wire
end of socket housing on push-to-seat type connectors.

NOTE
For best results, free one side of wire lock first and then release
the other side.

2. Find the locking tang in the mating end of the connector.

NOTE
The tangs are always positioned in the middle of the chamber
and are on the same side as the external latch.

3. Gently insert a safety pin into the chamber about 1/8 in.
(2mm).

a. For pull-to-seat: Stay between the terminal and the
chamber wall and pivot the end of the pin toward the
terminal body.

b. For push-to-seat: There is a small opening for the
pin.

4. When a click is heard, remove the pin and repeat the
procedure.

NOTE
The click is the sound of the tang returning to the locked posi-
tion as it slips from the point of the pin.

5. Pick at the tang until the clicking stops and the pin seems
to slide in deeper than it had previously. This is an indica-
tion that the tang has been depressed.

NOTE
On those terminals that have been extracted on multiple
occasions, the click may not be heard, but pivot the pin as if
the click was heard at least 3 times.

6. Remove the pin.

a. For pull-to-seat: Push on the lead to extract the ter-
minal from the mating end of the connector.

b. For push-to-seat: Pull on the lead to draw the ter-
minal out the wire end.
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Inserting Socket Terminal
NOTE

For wire location purposes, alpha characters are stamped into
the socket housings.

1 See Figure A-19 for pull-to-seat connector or Figure A-20
for push to seat connector. Using a thin flat blade, like that
‘on a hobby knife, carefully bend the tang outward away
from the terminal body.

Gently pull or push on the lead to install the terminal back
into the chamber. A click is heard when the terminal is
properly seated.

Gently pull or push on the lead to verify that the terminal
is locked in place.

For push-to-seat: See Figure A-20. Seat wires in separate
channels of wire lock and then push channels inside
chambers at wire end of socket housing. Fully installed,
slot on each side of wire lock engages ear on socket
housing.



1. Remove wire lock
2. Pivot pin to depress tang |
3. Pull to remove
4,_ Raise tang to install

| 4. Locate tang in chamber
2, Pivot pin to depress tang
3. Push to remove
4, Raise tang to install

Figure A-20. 150 Metri-Pack Connector: Push-to-SeatFigure A-19. 150 Metri-Pack Connector: Pull-to-Seat
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280 METRI-PACK CONNECTORS

280 METRI-PACK CONNECTOR REPAIR

General
‘See Figure A-21. Called Packard connectors, Metri-Pack series
connectors are embossed with the initials (P.E.D.)

Separating Pin and Socket Housings
Depress the wireform and use a rocking motion to detach the
socket connector half.

Mating Pin and Socket Housings
Align the groove in the socket housing with the tab in the pin
housing. Push the pin and socket halves of the connector
together until the latch clicks.

Removing Socket Terminals
1. See Figure A-22. Pry rubber seal from wire end of con-

nector and move seal down wires (1) toward conduit. Hold
the connector so that the wireform is facing down.

2. Looking into the wire end of the connector, insert the point
of a safety pin (2) between the top of the terminal and the
inside chamber wall.

3. Push safety pin completely into chamber while watching
terminal on mating end of connector. When terminal is
‘observed moving forward slightly, tang is depressed.
Remove safety pin.

NOTE
Repeat as necessary until the terminal can be pushed out of
the connector.

4. Push on wire end of the lead to extract the terminal from
the mating end of the connector.

5. If necessary, crimp new terminals on wires. See
AS METRI-PACK TERMINALS, Metri-Pack Terminal
Crimps.

Installing Socket Terminals

NOTE

Terminal cavities are lettered on the socket housing. To match
the wire lead colors to the terminal cavity, refer to the wiring
diagram.

1. See Figure A-22. Using a thin flat blade, like a hobby knife
(4), carefully bend the tang outward away from the terminal
body,

2. Gently pull on the wire lead (6) to draw the terminal back
into the chamber. The tang faces opposite the wireform
as it enters the chamber.

NOTE
A "click" is heard when the terminal is properly seated.

3. Push on lead to verify that terminal is locked in place.

4. Fit rubber wire seal back into wire end of connector.

Crimping Terminals

lt necessary, crimp new terminals on the wire leads. Refer to
A.5 METRI-PACK TERMINALS, Metri-Pack Terminal Crimps.
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Figure A-21. 280 Metri-Pack Connector (P.E.D.)
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Pry rubber seal from connector
Insert safety pin to depress tang
Push on lead to remove terminal
Raise tang with hobby knife
Pull on lead to draw terminal into chambergee

ns

Figure A-22. 280 Metri-Pack Connector: Remove/install
Socket Terminal
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480 METRI-PACK CONNECTORS A8

480 METRI-PACK CONNECTOR REPAIR

General
‘A480 Metri-Pack (PE.D.) connector is frequently used for the
B+ (battery voltage) connector to power P&A accessories.

Referred to as Packard connectors, Metri-Pack connectors are
embossed with the initials PE.D.

See Figure A-23. An AFL housing (5) is used on many igni-
tion/light switches. The secondary lock (4) must be opened
before removing the terminal from the housing.

Separating Pin and Socket Housings
NOTE

Cut any cable strap anchoring the wire conduits of the pin
(accessory connector housing) and the socket (B+) housing.

See Figure A-23. Using small flat blade screwdriver, press
button (1) on pin housing (red wire) side of the connector and
pull apart the pin and socket housings.

Mating Pin and Socket Housings
Orient the latch on the socket housing to the button catch on
the pin housing and press the housings together.

Removing Socket Terminals
1. See Figure A-23. Bend back the latch (2) slightly and free

‘one side of secondary lock, then repeat to release the
opposite side. Rotate the secondary lock outward on hinge
to access terminal in chamber of connector housing.

2. On'the mating end of the connector, note the tang in the
square shaped opening centered next to the terminal.
Gently insert the point of a stick pin or large safety pin into
the opening (3) between the tang and the chamber wall
until it stops.

3. Pivot the end of the pin toward the terminal body to press
the tang.

4, Remove the pin and then pull terminal out of the wire end
of connector housing.

5. If necessary, crimp new terminals on wires. See
A.5 METRI-PACK TERMINALS.

Installing Socket Terminals
1. Carefully bend the tang outward away from the terminal

body.

2. With the tang on the same side as the square shaped
‘opening in the mating end of the connector housing, feed
terminal into wire end of connector housing until it “olicks"
in place.
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3. Verify that terminal will not back out of the chamber. A
slight tug on the cable will confirm that it is locked.

4, Rotate the hinged secondary lock inward until latches fully
engage tabs on both sides of connector housing.

NOTE

If removed, install new anchored cable strap in O.E. location.
Tighten cable strap to capture conduit of both accessory con-
nector and B+ connector approximately 1.0 in. (25.4 mm) from
housings.

Button on pin housing
Secondary lock latch
Opening between tang and chamber wall
Secondary Lock (shown open)
AFL housinggae

nn

Figure A-23. 480 Metri-Pack Connector: Remove Socket
Terminal



630 METRI-PACK CONNECTORS AQ

630 METRI-PACK CONNECTOR REPAIR —

SNAP-ON TT600-3 |SNAP-ON PICK

General
Referred to as Packard connectors, Metri-Pack 630 series
connectors are embossed with the initials PE.D.

Separating Pin and Socket Housings

NOTE

If necessary, remove connector from barbed anchor or other
retaining device.

Bend back the external latch slightly and separate pin and
socket halves of the connector.

Mating Pin and Socket Housings
Orient the latch to the catch and push the pin and socket halves
of the connector together until the latch "clicks",

NOTE

If removed, install connector on barbed anchor or other OE
retaining device.

Removing Socket Terminal
1. Bend back the latch slightly and free one side of the sec-

‘ondary lock. Repeat the step to unlatch the other side.

2. Rotate the secondary lock outward on hinge to view the
terminals in the chambers of the connector housing. The
locking tang is on the side opposite the crimp tails and

engages a rib in the chamber wall to lock the terminal in
place.

3. Moving to the mating end of the connector, take note of
the small opening on the chamber wall side of each ter-
minal.

4. Insert SNAP-ON PICK (Part No. SNAP-ON TT600-3) into
opening until it stops. Pivot the end of the pick toward the
terminal to depress the locking tang.

5. Remove the pick and gently tug on the wire to pull the
terminal from the wire end of the connector. Repeat steps
if the terminal is still locked in place.

6. If necessary, crimp new terminals on wires. Refer to
A.5 METRI-PACK TERMINALS.

Installing Socket Terminal

NOTE

Refer to the wiring diagrams to match wire lead colors to alpha
characters molded into the secondary locks of each connector
housing.

1. Using a thin flat blade, like that of a hobby knife, carefully
bend the tang outward away from the terminal body.

2. With the tang facing the chamber wall, push the lead into
the chamber at the wire end of the connector. A click is
heard when the terminal is properly seated.

3. Gently tug on the wire end to verify that the terminal is
locked in place and will not back out of the chamber.

4. Rotate the hinged secondary lock inward until tabs fully
engage latches on both sides of connector.
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MOLEX CONNECTORS A.10

MOLEX CONNECTOR REPAIR

|MOLEX ELECTRICAL CONNECTOR|HD-48114
| | TERMINAL REMOVER

Separating Pin and Socket Housings
See Figure A-24. Depress the latch while pulling the pin and
socket housings apart.

Mating Pin and Socket Housings
1. Orient the latch on the pin housing to the latch pocket on

the socket housing so the rails on the outside of the pin
housings lines up with the tunnels on the socket housing.

2. Press the housings together until the latch clicks.

Removing Terminals
1. Pull the secondary lock up, approximately 3/16 in. (4.8

mm), until it stops.

a. Socket Housing: See Figure A-25. Use a small
screwdriver in the pry slot. The slot next to the
external latch provides a pivot point.

b. Pin Housing: See Figure A-26. Use needle nose
pliers to engage the D-holes in the center of the sec-
ondary lock.

NOTE
Do not remove the secondary lock from the connector housing.

2. See Figure A-27. Insert MOLEX ELECTRICAL CON-
NECTOR TERMINAL REMOVER (Part No. HD-48114)
into the pin hole next to the terminal until the tool bottoms.

a. Socket Housing: The pin holes are inside the ter-
minal openings.

b. Pin Housing: The pin holes are outside the pins.

3. Pressing the terminal remover to the bottom of the pin
hole, gently pull on the wire to remove wire terminal from
its cavity.

Installing Terminals

1. See Figure A-28. From the wiring diagram, match the wire
color to its numbered terminal cavity.

NOTE
Cavity numbers (1) are stamped on the housing at the ends
of the cavity rows. The cavity number can be determined by
counting the cavities up or down along the row from each
stamped number.

2. Orient the terminal so that the tang (2) opposite the open
crimp engages the slot (3) in the cavity.

3. Push the terminal into the cavity.

4. Gently tug on wire to verify that the terminal is captured
by the secondary look.

5. With all terminals installed, push the secondary lock into
the socket housing to lock the wire terminals into the
housing,
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Figure A-25. Molex Connector: Secondary Lock Pry Slot
(Socket Housing)



‘smonoas

Figure A-26. Molex Connector: Secondary Lock D-Holes
(Pin Housing)

4. Cavity number
2. Tang
3. Cavity slot

Figure A-28. Molex Connector: Pin Cavities and Wire
Terminal

Figure A-27. Molex Connector: Terminal Remover
(HD-48114)
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SEALED SPLICE CONNECTORS A.11

SEALED SPLICE CONNECTOR REPAIR _

BINAIR HEAT GUN

KARD CRIMPING TOOL |
"HD-s9969 ~|ULTRA TORCH UT-100 |
[HD-41 183 |HEAT SHIELD ATTACHMENT |

General
Splice connectors and several OE ring terminal connectors
use heat shrink covering to seal the connection.

Preparing Wire Leads

NOTE

If adjacent wires are to be spliced, stagger the splices so that
the sealed splice connectors will not touch each other but are
located at different positions along the length of the wires.

1. Using a shop gauge, identify the gauge of the wire.

2. Match the wire gauge to a sealed splice connector by color
and part number. Refer to Table A-4.

3. Using a wire stripper, cut and strip a length of insulation
off the wire ends. Refer to Table A-4 for the strip length.

Table A-4. Sealed Splice Connectors

18-20 Red | 70585-93 | 3/8 in. (9.5 mm)
(0.5-0.8 mm)

1416 | Blue | 70586-93 | 3/8 in. (9.5 mm)
(1.0-2.0 mm) | |

10-12 Yellow | 70587-93 | 3/8 in. (9.5 mm)
(3.0-5.0 mm) |

NOTE

Itany copper wire strands are cut off of the wire core, trim the
end and strip the wire again in a larger gauge stripper.

Splicing Wire Leads

NOTE

See Figure A-30. The connector is crimped twice - one side
and then the other.

1. See Figure A-29. Open the PACKARD CRIMPING
TOOL (Part No. HD-38125-8) ratchet by squeezing the
handles closed.

2. Match the connector color to the wire gauge crimp die in
the jaws and insert one end of the sealed connector.

3, Gently squeeze the handles until the connector is held in
the jaws.

4. See Figure A-30. Feed the stripped end of a wire into the
connector until the wire stops inside the metal insert (1).

5, Squeeze the handles tightly closed to crimp the lead in
the insert (2). The tool automatically opens when the
crimping is complete.
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6. Slide the connector to the other half of the metal insert.
Insert the stripped wire lead (1) until it stops, and crimp
the lead in the insert (2).

Awarnine
Be sure to follow manufacturer's instructions when using
the UltraTorch UT-100 or any other radiant heating device.
Failure to follow manufacturer's instructions can cause a
fire, which could result in death or serious injury. (00335a)

+ Avoid directing heat toward any fuel system component.
Extreme heat can cause fuel ignition/explosion resulting
in death or serious injury.

* Avoid directing heat toward any electrical system com-
ponent other than the connectors on which heat shrink
work is being performed.

+ Always keep hands away from tool tip area and heat shrink
attachment.

7. Use an ULTRA TORCH UT-100 (Part No. HD-39969), or
a ROBINAIR HEAT GUN (Part No. HD-25070) with a
HEAT SHIELD ATTACHMENT (Part No. HD-41183), to
heat the connector from the center of the crimp (3) out to
each end.

NOTE

It is acceptable for the splice to rest against the heat shrink
tool attachment.

Inspecting Seals
See Figure A-30. Allow the splice to cool and inspect the seal.
The insulation should appear smooth and cylindrical. Melted
sealant will have extruded out the ends (4) of the insulation.

‘300050

Joa

| 2. Blue connector die
|__3._ Yellow connector die

Figure A-29. Packard Crimping Tool (HD-38125-8)

Red connector die



sm00081

Wire lead in metal insert
Crimp metal insert
Center of crimp
Melted sealantPeN

s

Figure A-30. Sealed Splice Connector
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CONNECTORS B.1

CONNECTOR LOCATIONS

Function/Location
On the motorcycle, a connector can be identified by its function
and location. Refer to Table B-1.

Place and Color

The place (number of wire cavities of a connector housing)
and color of the connector can also aid identification.

Connector Number
On wiring diagrams and in service/repair instructions, con-
nectors are identified by a number in brackets.

Repair Instructions
‘The repair instructions in Appendix A are by connector type.
Refer to Table B-1.

Table B-1. 2009 1125 Connector Locations

[10] [Electronic Control Module (ECM) (black) |34-place Amp (Tyco) Inside left radiator shroud

[14] [Electronic Control Module (ECM) (gray) |34-place Amp (Tyco) Inside left radiator shroud
[18] [Right rear turn signal (2 1-place bullet Under tail section
[19] [Left rear turn signal 2 1-place bullet Under tail section

(22] | Right hand controls 4-place Amp (Tyco) Behind fairing

[24] Left hand controls ‘8-place Amp (Tyco) Behind fairing =
[81R] | Right front turn signal ~ 12 4-place bullet Behind fairing
[81L] [Left front turn signal 2 1-place bullet Behind fairing
183]__|Ignition switeh 4-place Amp (Tyco) Behind fairing

[88] | Headlamp connector 6-place Deutsch Behind fairing

[39] _| Instrument cluster 20-place Amp (Tyco) Behind fairing - ~|
| 145]__|License plate lamp 2 1-place bullet Under tail section.
Lie) [Stator = 4-place Deutsch Under seat - z
[Wet] [Fuse block Socket terminals Under seat

[62] Relay block Spade terminals Under seat |

[65] | Vehicle Speed Sensor (VSS) S-place Deutsch [Under seat
[77] |Voltage regulator ‘2place Dekko ~ [Under seat |
| [79] __ [Crankshaft Position (CKP) sensor 2-place Amp (Tyco) ‘Inside left radiator shroud

[80] __| Manifold Absolute Pressure (MAP) sensor 3-place Bosch Under throttle body, between cylinders

[85] _ [Rear fuel injector

[83F] [Front ignition coil |Front cylinder head

[83R] | Rear ignition coil | Rear cylinder head

[84] _ [Front fuel injector [2:place Sumitomo Front intake flange
~_|2-place Sumitomo Rear intake flange

[86] [Fuel pump |4place Delphi Right side of frame

[87] [Idle Air Control (IAC) |4-place Delphi Lett side of throttle body
[88] | Throttle Position (TP) sensor |3:place Bosch Lett side of throttle body
[89] _| Intake Air Temperature (IAT) sensor |2-place Amp (Tyco) Left side of intake snorkel

[80] | Engine Coolant Temperature (ECT) sensor |2-place Bosch Front cylinder head, under throttle body

[914] [Data link connector 4-place Deutsch Behind left radiator shroud

[93] | Taistop tamp 2-place Amp (Tyco) and
1-place Amp (Tyco)

Back of tail lamp, under tail section

(95] [Clutch switch 2-place Sumitomo Underside of clutch lever assembly

197] [Cooling fan #1 (right) 2:place Sumitomo Inside right radiator shroud

[120] {oil pressure switch Spade terminal Right side of engine

[121] Rear brake switch ‘2-place Amp (Tyco) Right side forward of rear wheel
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Table B-1. 2009 1125 Connector Locations

24 Behind left radiator shroud, under fan[122] |Horn lace Fargo

| [128] | Starter solenoid 2:place Amp (Tyco) Under seat
[131] [Neutral switch 1-place slotted spade Under sprocket cover

[133] | Sidestand sensor 3:place Deutsch Under sprocket cover

[134] | Bank Angle Sensor (BAS) [é-place Sumitomo Inside left radiator shroud

[137] | Oxygen sensor, rear | 1-place Delphi Right side of engine, above water pump

[138] [Oxygen sensor, front |1-place Delphi Behind right fan

[145] Interface connector 20-place Molex Behind left radiator shroud
[160] 12V Auxiliary Connector ‘2-place Sumitomo Behind fairing
170] Front brake switch 2 1-place spade | Underside of front brake assembly

178] Active intake solenoid 2-place Deutsch Under seat

[215] [Cooling fan #2 (left 2-place Sumitomo Inside left radiator shroud

(227) | Fuel pressure sensor — 3-place Delphi Fuel line aff of throttle body |
(228] [Barometric (BARO) pressure sensor __|3-place Bosch Under seat, rear of airbox
(234] | Fan sub-harness connector ‘4-place Deutsch Behind left radiator shroud |
[243] |CAN connector 2:place Deutsch Behind left radiator shroud
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WIRING DIAGRAMS B.2

WIRING DIAGRAM INFORMATION

Wire Color Codes

Wire traces on wiring diagrams
Refer to Table B-2.

For Solid Color Wires: See Figure B-1. The alpha code
identifies wire color (3).

For Striped Wires: The code is written with a slash (/) between
the solid color code and the stripe code (4). For example, a
trace labeled GN / is a green wire with a yellow stripe.

Wiring Diagram Symbols
See Figure B-1. On wiring diagrams and in service/repair
instructions, connectors are identified by a number in brackets
(1). The letter (2) inside the brackets identifies whether the
housing is a socket or pin housing.

labeled with alpha codes.

AzPin: The letter A after a connector number and the pin
symbol (6) identifies a pin housing.

B=Socket: The letter B after a connector number and the
socket symbol (5) identifies a socket housing.

Other symbols found on the wiring diagrams include the symbol
for a diode (7), a symbol for a wire-to-wire connection (8), 2
symbol verifying that no connection (2) between two wire traces
exists, symbols for actual (10) and virtual (11) splices, and a
symbol identifying two wires that are twisted together (12).

Actual splices (10) are splices where two wires are connected
together at a specific location along a wire. Virtual splices (11)
are splices shown connected anywhere along a wire, usually
used in a wiring or schematic diagram for clarity.

ed01711 e.

|) Ss
ee) 1 2 +

ny
Connector number
Terminal code (A=pin, B=socket)
Solid wire color
Striped wire color
Socket symbol
Pin symbol
Diode
Connection

. No connection
10. Virtual splice |

| 11. Physical splice
|__ 12. Twisted pair -

Figure B-1. Connector/Wiring Diagram Symbols (typical)

AAR
A b
e

 o
t

PENOM
RENS

Table B-2. Wire Color Codes

BE Blue |

BK [ Black
BN "Brown

- GN Green |
GY Gray

=) | Light Green
fe} | Orange
PK | Pink
R | Red

TN 7 Tan
v Violet
w - White |

= ¥ Yellow |
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2009 1125 WIRING DIAGRAMS

Wiring Diagram List

Battery Power Distribution: 2009 1125 Models. Figure B-2

Ignition and Accessory Power: 2009 1125 Models Figure B-3

‘Sensor Grounds: 2009 1125 Models Figure B-4

ECM Power Grounds: 2009 1125 Models Figure B-5

Chassis Grounds: 2009 1125 Models Figure B-6

Main Chassis Wiring Harness: 2009 1125 Models Figure B-7

|Main Engine Wiring Harness: 2009 1125 Models Figure B-8
Component Wiring Diagrams (Headlamp Assembly Sub-Harness, Cooling Fan Sub-Harness, and Hand Figure 8-9

| Control Switches): 2009 1125 Models
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METRIC CONVERSION C.1

CONVERSION TABLE

Table C-1. Metric Conversions

+ | 0039 | 25 | 942 | 58 | 2283 | 91 | ase2 | .001 | 025 | 6 | 15240 | 1-15/6| 4921 | 25/6

2 | ove | 26 | toa | s9 | 2503 | 92 | 3620 | oe | 051 | s@ |18875| 2 | 5080 | 30B

3 | oe | 2 | 1065 | 60 | 2362 | 93 | seer | 00s | 076 | 116 | 17.462 | a1n6 | s2s0 | 34

4 | os7 | 28 | 1402 | or | aao1 | 04 | avor | oo# | 102 | 7 | t77e0| 21 | 5384 | o7n6 | 8731

S| ory | 29 | 1142) @2 | 2aei | 98 | 3740 | 00s | 127 | 3 | 19.080| 218 | S397 | s4m | 8890

6 | 0a | 30 | 1181 | 63 | 2460 | 96 | A779 | 006 | 182 | 8 | 20820 | Dane | 5556 | S9N6 | 90.49
7 027s | 31 | 1220 | 64 | 2519 | 97 | 9819 | 007 | .178 | tate | 20608| 22 | 5508 | 36 | 91.44
8 | os | se | 1260 | 65 | 2850 | 98 | 3058 | 008 | 203 | 7 | 22205) etm | 6716 | 36 | 9207

2 | oss | 33 | 1209 | 66 | 2608 | 09 | 3807 | 009 | 200 | 9 | 2aa60| 29 | se42 [s-1in6| 9066

1 | oss [34 [1938 | 67 | 2638 | too | 3997 | 010 | 254 | tone | asei2| 266 | 6874 | 37 | 9508

2 | 07e7 | 35 | 1378 | 08 | 2677 | 101 | 8976 | wes | 307 | 1 | 2540 | 20% | 6092 | sam | 9525

3 | ater | 36 | tat7 | 69 | 2716 | 102 | aote | 020 | 808 | rine | 2699 | 24 | 6096 | 38 | 9652

4 | a57 | 37 | 1456 | 70 | 2756 | 103 | 4058 | 090 | 7e2 | 11 | area | a7n6 | er |siane| o6a4

5 | 1968 | 38 | 1496 | 71 | 2795 | 104 | 4004 | ima | 704 | 1-18 | 2857 | 21m | 6350 | 9-76 | 98.42

6 | 2062 | 30 | 1505 | 72 | 2004 | 105 | 41g4 | .o4 | 1016 | +06 | 90.16 | 2en6 | 6509 | 39 | 99.08 |

7_| 2756 | 40 | 1575 | 73 | Bar | 106 | 4173 | 050 | 1270 | 12 | s0ae | 26 | 6608 |345/6| 10001

3 | ave | a1 | tea | 74 | 2013 | 107 | 4212 | 060 | 1526 | tm | o175 | 25m | eer | 4 | 1016

9 | ssaa | 42 | 1653 | 75 | 2053 | 108 | 4252 | 16 | 1686 | 19 | 3302 |2-t16| e826 | 4/6 | 10210
to | 3937 | 43 | 4693 | 76 | 2092 | 109 | «201 | 070 | 1778 | rene | a3aa | a7 | 6858 | 41 | 104l4

11 | asst | 44 | 47a2 | 77 | 30a1 | 110 | 4931 | 080 | 2092 | 1-98 | o4e2 | 20 | 6985 | 41 | 10477

v2 | aved | 4 | 4772 | ve | 3071 | iti | 4970 | 000 | 2286 | 14 | s556 | 28 | 7t12 | ane | 10696

13 | sie | 4 | ten | 79 | 3110 | 112 | aa | 1 | 2540 | +76 | o651 [2tane| 7144 | 42 | 10568

v4 | 5512 | 47 | 4850 | 00 | 3149 | 119 | ado 3178 | +12 | 9810 | 27% | 7302 | 41/4 | 10795

15 | 0s | 48 | 1090 | et | 3169 | 114 | anes 4762 [rene | sae | 28 | 7368 | 43 | tsa

16 | e299 | 40 | 1929 | e2 | 3228 | 118 | asa 5080 | 16 | 4064 |215n6| 7461 | 4576 | 10958

17 | 6693 | 50 | 1968 | 63 | o268 | 116 | 4567 aso | 158 | 4127 | 3 | 7620 | 400 | 111.12
18 | ose | 51 | 2008 | e4 | 307 | 117 | 4606 | 3 | 7620 [1416 a2ee | o1ne | 7779 | 44 | 11476

79 | 7480 | 82 | 2047 | @8 | 9946 | 118 | 4648 | se | 7998) 17 | 4318 | 91 | 7a7e | #7n6 | TAT

20 | 774 | 53 | 2086 | 06 | S366 | 119 | 4685 | om | 0505 | 10 | 444s | S41 | 7097 | 412 | 11450

a | s68 | 64 | 2126 | o7 | S405 | 120 | a7ea | 4 | 10ieo| 18 | 4672 | Sane | 6096 | 4076 | 11589

2 | sest | 56 | 2105 | 06 | saea | 121 | 4764 | 76 | 11112 | t1996| 604 | 52 | e128 | 46 | 11684

25 | 9055 | 56 | 205 | 69 | s504 | 120 | 4803 | 1 | 12700| 1-78 | 4762 | 6-14 | e255 | 450 | 117.47

2% | sao | 57 | 22a | 90 | 3543 | 129 | 460 | one | 1azee| 19 | 4026 | 98 | e382 |atin6| T1906
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FLUID CONVERSIONS C.2

UNITED STATES SYSTEM

Unless otherwise specified, all fluid volume measurements in
this Service Manual are expressed in United States (U.S.)
units-of- measure, See below:

+ 1 pint (US.) = 16 fluid ounces (U.S.)

+ 1 quart (U.S.) =2 pints (U.S.) = 82 fl.oz. (U.S.)

+ 1 gallon (U.S.) = 4 quarts (U.S.) = 128 fl. oz. (U.S.)

METRIC SYSTEM
Fluid volume measurements in this Service Manual include
the metric system equivalents. In the metric system, 1 liter (L)
= 1,000 milliliters (mL). Should you need to convert from U.S.

Units-of- measure to metric units-of-measure (or vice versa),
refer to the following:

+ fluid ounces (U.S.) x 29.574 = milliliters

+ pints (U.S,) x 0.473 = liters

+ quarts (U.S.) x 0.946 = liters

+ gallons (U.S.) x 3.785 = liters

+ millliters x 0.0838 = fluid ounces (U.S.)

+ liters x 2.114 = pints (U.S.)

+ liters x 1.087 = quarts (U.S.)

+ liters x 0.264 = gallons (U.S.)

C-2 2009 Buell 1125: Appendix C Conversions

BRITISH IMPERIAL SYSTEM

Fluid volume measurements in this Service Manual do not
include the British Imperial (Imp.) system equivalents. The fol-
lowing conversions exist in the British Imperial system:

+ 4 pint (Imp.) = 20 fluid ounces (Imp.)

+ 1 quart (Imp.) = 2 pints (Imp.)

+ 4 gallon (Imp.) = 4 quarts (Imp.)

Although the same unit-of-measure terminology as the U.S.
system is used in the British Imperial (Imp.) system, the actual
volume of each British Imperial unit-of-measure differs from its
U.S. counterpart. The U.S. fluid ounce is larger than the British
Imperial fluid ounce. However, the U.S. pint, quart, and gallon
are smaller than the British Imperial pint, quart, and gallon,
respectively. Should you need to convert from U.S. units to
British Imperial units (or vice versa), refer to the following:

+ fluid ounces (U.S.) x 1.042 = fluid ounces (Imp.)

+ pints (U.S.) x 0.833 = pints (Imp.)

+ quarts (U.S.) x 0.833 = quarts (Imp.)

+ gallons (U.S.) x 0.833 = gallons (Imp.)

+ fluid ounces (Imp.) x 0.960 = fluid ounces (U.S.)

+ pints (Imp.) x 1.201 = pints (U.S.)

+ quarts (Imp.) x 1.201 = quarts (U.S.)

+ gallons (Imp.) x 1.201 = gallons (U.S.)



TORQUE CONVERSION C.3

UNITED STATES SYSTEM METRIC SYSTEM
All metric torque specifications are written in Newton-meters
(Nm). To convert metric to United States units and United
States to metric, use the following equations:

The U.S. units of torque, foot pounds and inch pounds, are
used in this service manual. To convert units, use the following
‘equations:

foot pounds (ft-lbs) X 12.0000 = inch pounds (in-Ibs). + Newton meters (Nm) X 0.737563 = foot pounds (ft-lbs).

ot pounds (ft-lbs). + Newton meters (Nm) X 8.85085 = inch pounds (in-Ibs).

foot pounds (ft-lbs) X 1.35582 = Newton meters (Nm).

+ inch pounds (in-Ibs) X 0.112985 = Newton meters (Nm)

+ inch pounds (in-Ibs) X 0.08333 =
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GLOSSARY

ACRONYMS AND ABBREVIATIONS

Table D-1. Acronyms and Abbreviations

A Amperes |
AC Alternating Current

‘ACC ‘Accessory
‘ACR ‘Automatic Compression Release
AGM ‘Absorbed Glass Mat (battery)

‘Amp ‘Ampere
AWG ‘American Wire Gauge

Be Battery Voltage

BAS Bank Angle Sensor
BTDC Before Top Dead Center

Cc Celsius (Centigrade)
cA California
CAL Calibration

cc Cubic Centimeters

CCA Cold Cranking Amps

KP Crankshaft Position

om Centimeter

pc Direct Current

DLC Data Link Connector
DOM Domestic

DTC Diagnostic Trouble Code

Dvom Digital Volt Ohm Meter
ECM Electronic Control Module

ECT Engine Coolant Temperature

‘EEPROM Electrically Erasable Programmable Read Only Memory

EFI Electronic Fuel Injection
eT Engine Temperature

EVAP Evaporative Emissions Control System

F Fahrenheit

ft-lbs Foot-Pounds
loz. Fluid Ounce

9 Gram
GAL Gallon

GAWR Gross Axle Weight Rating
GND Ground (electrical)

GVWR Gross Vehicle Weight Rating
[HOI Harley-Davidson international

H-DSSS Harley-Davidson Smart Security System

HFSM Hands Free Security Module

Hg Mercury

IAC Idle Air Control
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Table D-1. Acronyms and Abbreviations

1AT Intake Air Temperature

Ic Instrument Cluster

1D Inside Diameter

IGN Ignition Light/Key Switch

In. Inch
INJ PW ‘Injector Pulse Width

in-lbs inch-Pounds
Kg Kilogram

Km Kilometer

kPa Kilopascal

km/hr Kilometers Per Hour
L Liter

ep Liquid Crystal Display

LED Light Emitting Diode

mA Milliampere

MAP Manifold Absolute Pressure

mi milliliter

mm millimeter

MPH Miles Per Hour

ms millisecond

Nm Newton-Meter

NA Not Applicable

no. Number
02 ‘Oxygen

OD Outside Diameter

OEM Original Equipment Manufacturer

oz Ounce

P&A Parts and Accessories
PN Part Number

PSI Pounds per Square Inch
PWM signal Pulse Width Modulated signal

[RES Reserve

RPM Revolutions Per Minute

SCFH Cubic Feet per Hour at Standard Conditions

TCA Throttle Control Actuator

[Toc ‘Top Dead Center
TGS ‘Twist Grip Sensor

TP Throttle Position

TMAP Intake Air Temperature/Manifold Absolute Pressure

TSM Turn Signal Module

TSSM Turn Signal/Security Module

\v [Volt

VAC Volts of Alternating Current

voc Volts of Direct Current
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Table D-1. Acronyms and Abbreviations

VIN Vehicle Identification Number

VSS Vehicle Speed Sensor
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Tools Used in This Manual

B-48115 BREAKOUT BOX 1.2 DIAGNOSTIC TOOLS, How To Use Diagnostic Tools

B-48115 BREAKOUT BOX 1.3 DIAGNOSTICS/TROUBLESHOOTING, Wiggle Test

B-48115, BREAKOUT BOX 6.4 SYMPTOM DIAGNOSTICS, Description and Opera-
tion

B-48115 BREAKOUT BOX 6.12 IGNITION COILS: DTC P2300, P2301, P2303,
P2304, Description and Operation

HD-23738 VACUUM PUMP 6.25 MANIFOLD ABSOLUTE PRESSURE (MAP)
SENSOR: DTC P0107, P0108, Description and Operation

HD-25070 ROBINAIR HEAT GUN ‘A.11 SEALED SPLICE CONNECTORS, Sealed Splice
Connector Repair

HD-26792 (SPARK TESTER 1.2 DIAGNOSTIC TOOLS, How To Use Diagnostic Tools

HD-26792 |SPARK TESTER 6.28 ENGINE CRANKS, BUT WILL NOT
START, Description and Operation

HD-34730-2D FUEL INJECTOR TEST LIGHT 1.2 DIAGNOSTIC TOOLS, How To Use Diagnostic Tools

HD-38125-6 PACKARD TERMINAL CRIMP TOOL, A.5 METRI-PACK TERMINALS, Metri-Pack Terminal
Crimps

HD-38125-7 PACKARD TERMINAL CRIMPER A.5 METRI-PACK TERMINALS, Metri-Pack Terminal
Crimps

HD-38125-8 PACKARD CRIMPING TOOL A.5 METRI-PACK TERMINALS, Metri-Pack Terminal
Crimps F

HD-38125-8 | PACKARD CRIMPING TOOL A.11 SEALED SPLICE CONNECTORS, Sealed Splice
Connector Repair

HD-39965-A_ DEUTSCH TERMINAL CRIMP TOOL A.4 DEUTSCH STANDARD TERMINAL REPAIR, Deutsch
‘Standard Terminal Crimps

HD-39969 ULTRA TORCH UT-100 ‘A.11 SEALED SPLICE CONNECTORS, Sealed Splice
Connector Repair

HD-39978 DIGITAL MULTIMETER (FLUKE 78) 1.2 DIAGNOSTIC TOOLS, How To Use Diagnostic Tools
HD-39978 DIGITAL MULTIMETER (FLUKE 78) 1.2 DIAGNOSTIC TOOLS, How To Use Diagnostic Tools
HD-39978 DIGITAL MULTIMETER (FLUKE 78) 1.3 DIAGNOSTICS/TROUBLESHOOTING, Wiggle Test
HD-39978 DIGITAL MULTIMETER (FLUKE 78) 6.4 SYMPTOM DIAGNOSTICS, Description and Opera-

tion

HD-39978 DIGITAL MULTIMETER (FLUKE 78) 6.22 OXYGEN (02) SENSOR: DTC P0131, P0132,
P0134, P0151, P0152, P0154, P1047, Description and
Operation

HD-41183. HEAT SHIELD ATTACHMENT A.11 SEALED SPLICE CONNECTORS, Sealed Splice
Connector Repair

HD-41354 ‘SPEEDOMETER TESTER 1.2 DIAGNOSTIC TOOLS, How To Use Diagnostic Tools

HD-41354-1 INPUT/OUTPUT CABLE 1.2 DIAGNOSTIC TOOLS, How To Use Diagnostic Tools
HD-41404-B. HARNESS TEST KIT 1.2 DIAGNOSTIC TOOLS, How To Use Diagnostic Tools
HD-41404-B HARNESS TEST KIT 3.3 CHARGING SYSTEM DIAGNOSTICS, Testing
HD-41475 DEUTSCH CONNECTOR SERVICE KIT |A.3 DEUTSCH ELECTRICAL CONNECTORS, Deutsch

Connector Repair

HD-41475-100 FLAT BLADE L-HOOK A.3 DEUTSCH ELECTRICAL CONNECTORS, Deutsch
‘Connector Repair

HD-41609 ‘AMP MULTILOCK CRIMPER ‘A.A AMP MULTILOCK CONNECTORS, AMP Multilock
Connector Repair

HD-41609 AMP MULTILOCK CRIMPER ‘A.A AMP MULTILOCK CONNECTORS, AMP Multilock
Connector Repair

HD-48053 ADVANCED BATTERY CONDUCTANCE 1.2 DIAGNOSTIC TOOLS, How To Use Diagnostic Tools
AND ELECTRICAL SYSTEM ANALYZER



Tools Used in This Manual

[PRRTROMBER SSC OO NAME TES eNOS eee
HD-48053 ADVANCED BATTERY CONDUCTANCE 3.3 CHARGING SYSTEM DIA-

AND ELECTRICAL SYSTEM ANALYZER | GNOSTICS, Troubleshooting

|HD-48053 ADVANCED BATTERY CONDUCTANCE [3.3 CHARGING SYSTEM DIAGNOSTICS, Testing
| AND ELECTRICAL SYSTEM ANALYZER

/HD-48114 MOLEX ELECTRICAL CONNECTOR TER-|A.10 MOLEX CONNECTORS, Molex Connector Repair
| MINAL REMOVER

|HD-48650 DIGITAL TECHNICIAN II 1.2 DIAGNOSTIC TOOLS, How To Use Diagnostic Tools
"HD-48650 DIGITAL TECHNICIAN II 1.8 DIAGNOSTICS/TROUBLESHOOTING, Wiggle Test

HD-48650 DIGITAL TECHNICIAN II 1.3 DIAGNOSTICS/TROUBLESHOOTING, Job/Time
Codes Values

SNAP-ONTT600-3. | SNAP-ON PICK ‘9 680 METRI-PACK CONNECTORS, 680 Metti-Pack
Connector Repair

TT600-3 SNAP-ON PICK ‘1 AMP MULTILOCK CONNECTORS, AMP Multilock
Connector Repair

YA840 IN-LINE SPARK TESTER 6.30 MISFIRE AT IDLE OR UNDER LOAD, Description
and Operation

i TOOLS
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1
150 Metri-Pack Connector

Re palt cccanesninn sare ctiraceenacccnmne And

2
280 Metri-Pack Connector

Repaif. cece evcceeeeeseeeeeeeeveeeees A16

4
480 Metri-Pack Connector

Repalmaxsvaxciscecriaaiianuusineniiione A418

6
630 Metri-Pack Connector

Alternator. . .
Alternator Rotor. .
AMP Multilock Connector

ODI sccrnccnnzcnsormsrneunncineerenmenmnssunt AA

B-48115 Breakout Box.
Bank Angle Sensor. .
Barometric Pressure (BARO) Sensor.
Battery.
Battery Fuse.
Battery Testing.

Conductance Test.
Load Test. .
Voltmeter Test.

Battery Voltage.

Charging System
Alternator. .
Voltage Regulator. .

Charging System Testing
Current and Voltage Output Test: Using HD-48053. . 3-18
Current and Voltage Output Test: Using Load
Tester. i
Milliampere Draw Test.
Total Current Draw Test. ..

Check Engine Lares Operation.
Clock...
Clutch Switch. . ..
Cold Cranking Amperage (CCA).
COMM ERROR... 000050
Connector Locations

Behind Fairing Connectors.
Chassis Top View. ...
Clutch Switch Connector [95].
Cooling Fan, Right Connector.
ECM...
ECM Ground.
Front Brake Switch Connectors f 70).
Ground 1 : ;
Horn. .
LH Air Scoop Connectors.
02 and IAT Connectors.
Oil Pressure Switch Location ss
Rear Brake Switch Connector [121]
Rear Lamp Connectors........
Sidestand Sensor Connector [133]
Throttle Body Connectors. .

wa
n

o
oa

ao
a

KEKLGO
OLO

Connectors
Location.

Controller Area Network (CAN) connector
Conversions

Fluid.
Length.
Torque.

Cooling fan, left.
Cooling fan, right
Crank Position Sensor.
Crank Position Signal Synchronization. . .

Engine Phase. . ve
Engine Run Mode.

Data Link connector. .......002-00eeseeeeeeesee ee
DDFI-3

OPE MOR esses smernmmmemrrnmaananeaueed
Overview. ..........065 SEEN

Delphi Connector

Deutsch Connector
Crimping Standard Terminals.
Repait

Diagnostic Trouble Code (DTC)
Checking for. . i
Clearing DTCs.
DTC Priority Table.
Multiple DTCs. .
Retrieving. .

Diagnostic Trouble Code (DTC) Types
Current.
Historic.

Drivers
Active intake.
Cooling Fans.
Fuel Injectors.
Fuel Pump.
Idle Air Control (ey.
Ignition Coils. .....
Start Relay.

81004.
B1005.
P0037.
P0039.
P0087.
P0107.
P0108.
PO112.
P0113.
POti7.
PO1i8.
P0122.
P0123.
P0131.
P0132.
P0134.
P0151.
P0152.
PO154.
P0192.
P0193.
P0261.
P0262,
P0264.
PO265.
P0338.
P0502.



BIG F0S02: .. acces mamaanneraaceserl
DTC P0506. 6-78
DTC P0507. 6-78
DTC P0511... --6-78
DTC P0562. = 6-93
DTC P0563. 6-93
DTC P0603... . 6-11
DTC P0604. 6-11
DTC P060S. 6-11
DTC P0607. 6-11
DTC P0617.. 6-45
DTC P0628........ - 6-68
DTC P0629. - 6-68
DTC P0691... 6-83
DTC P0692... 6-83
DTC P0693... - 6-83
DTC P0694... 6-83
DTC P1110. 6-96
DTC P1111. 6-96
DTC P1112. 6-18
DTC P1112 +. 6-96
DTC P1151. - 6-27
DTC P1152. +2 627
DTC P1154. 6-31
DTC P1155. + 6-31
DTC P1501 6-22
DTC P1502. - 6-22
DTC P1503. 6-22
DTC P2228.... 6-59
DTC P2229. . 6-59
DTC P2300.. 6-35
DTC P2301. 6-35
DTC P2303. 6-35
DTC P2304. + 6-35
DTC u0001. 212

=) 63
ECM Errors. 6-11
Electronic Control Module (ECM). iaseaEES
Engine Coolant Temperature Sensor. ...... 6-51
Engine Stop Switch. . . 34

F

Fluid Conversions...
Fuel Injector. .
Fuel Injector Test Lamp.
Fuel Pressure Sensor,
Fuel Pump.

G
Glossary

Acronyms and Abbreviations. ..................D-1

H
HD-26792 Spark Tester. .
HD-84730-2D Fuel Injector Test Light...
HD-39978 Digital Multimeter (Fluke 78). .
HD-41354-1 Input/Output Cable.
HD-41354 Speedometer Tester.
HD-41404 Harness Test Kit...
HD-48053 Advanced Battery Conductance and Electrical
Sys ANA LOecasneronowrma nen meena

VI INDEX

HD-48650 Digital Technician II. . .

Idle Air Control (IAC).
Ignition Coil...
Ignition Relay. .
Ignition Switch...
Indicator Lamps

Headlamp High Beam Indicator.
Left Turn Signal Indicator.
Neutral Indicator. .
Right Turn Signal Indicator

Initial Diagnostics. . 3
Instrument Cluster (IC).
Instrument Cluster and axiges.

Diagnostics......
Instrument Cluster Diagnostic. .
Intake Air Temperature (IAT) sensor. 6-55
Intake Leak Test... 000.0065 1-9

J
Job/Time Codes Values... 06.66. ce eee e eee eee ee TNT

K
Rey) Belg cus ccranairrncmmnmeresincaname DA

E
Lap Timer.
Loctite. .
Low Fuel Lamp Diagnostic... ...

M
Manifold Absolute Pressure (MAP) sensor........... 6-89
MetiG SYSIOM i cone ceneemenresaeeeanene + C-2
Metri-Pack Terminals

Crimping. ..... Ate
Misfire Diagnostics. 6-107
MODE Switch. .. 42
Molex Connector

Repair. A-20

Neutral Switch. . -6-31

02 Sensor.
Odometer... .
Oil Pressure Lamp Diagnostics. ....
Onboard Diagnostic Information System (001s)

Live Data Display.......... 000+
Screen Messages

Oxygen Sensor.

Relay
Location. 1-11
Overview. 1-11
Test... * 1-11

Running Sensors and Drivers. .......0000 5 6-48

Ss
Sealed Splice...... -A-22
Sensors

Bank Angle Sensor (BAS). Jere



Barometric Pressure are) ‘sensor. ‘i 6-5 Check Engine Lamp. .... ant mimo
Clutch Switch....... vee eet eee e eee 6d Engine Over Temperature Lamp. ......... 42
Crank Position (CKP) sensor. 6-4 Low Battery Voltage Lamp. .
Engine Coolant Temperature (ECT) Sensor........ 6-4 Low Fuel Lamp. ..
Fuel Pressure Sensor. = 64 Oil Pressure Lamp. .
Intake Air Temperature (IAT) sensor... . ..6:5 Wiggle Test.........
Manifold Absolute Pressure (MAP) sensor. +65 Wiring Diagrams, . ..
Neutral Switch. PRE
02 Sensor...
Sidestand Sensor.
Throttle Position (TP) sensor.
Vehicle Speed Sensor (VSS).

Serial Data Communication. .
Service Bulletins. . .
Service Preparation.
Setup Mode

Functions. . . 14-2
Sidestand Sensor 6-22
Specifications

Alternator Specifications.
Battery Specifications. :
Electrical System Specifications
Fuel Pump Pressure.
Fuel System Specifications.
Idle Speed Specifications.
Ignition Coil Specifications.
Regulator Specifications,
Relay Specifications. . .
Spark Plug Specifications.
Starter Specifications. .
Temperature Specifications.

Speedometer.
SPX Kent-Moore.
Starter...
Starter Solenoid. .
Starter Testing.

Free Running Current Draw.
Starting System.
Start Relay.....
Start Relay Diagnostics.
Start Switch.
Stator Check.
Symptoms
SYD TODS a nacocneneasececnncccasncenrn TOE

iE
Tachometer. . . CARER RSED 44
Theft Mode LED. . . oe 2
Throttle Position (TP) sensor. . + 6-18
TOGGLE Switch. . 42
Torque Conversion. . ex)
Trademarks

Buell ell
Referenced Products. .

Turn Signal Diagnostic. “4-15

Vehicle Speed Sensor. . 6-71
Voltage Drop. . 1-10
Voltage Regulator. 3:3

Warning Lamps......... ea REET RN 42
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