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YNAMIC DIGITAL FUEL INJECTION (DDFI) 4.2

NTRODUCTION

he Buell Dynamic Digital Fuel Injection (DDFI) System pro-
ides microprocessor-based electronic engine management
r the 984cc and 1200cc high performance engines. The
DFI system has the following features:

Independently mapped spark and fuel control.

Engine and air temperature compensated fuel delivery.

Engine load measurement through throttle position.

Single point spark delivery (no waste spark).

Sequential port indirect (manifold) fuel injection.

Open/Closed-loop air/fuel control.

Automatic enrichment at start-up.

Electric cooling fan for improved thermal management.

Engine speed and position determined using a single
sensor (Cam Position Sensor).

Full diagnostic capability compatible with the DIGITAL
TECHNICIAN (Part No. HD-44750-P28/Panasonic
Toughbook or Part No. HD-44750-D150/Dell Desktop).

Returnless fuel system (excess pressure relieved in tank
by Fuel Pressure Regulator Valve).

Interactive muffler control with muffler valve position
feedback for 1203cc engines only.

he DDFI system uses six sensors to monitor the operating
onditions of the engine and make decisions as to spark and
el delivery. These sensors are:

Throttle position (TP) sensor.

GENERAL

The Buell DDFI operates both as an open and closed loop
system which allows it to adjust for all possible operating con-
ditions. During open loop operation, the system utilizes pro-
grammed fuel and spark maps in the ECM which provide
ease of cold starting and maximum power at wide open throt-
tle (WOT). The adaptive fuel value which is “learned” during
closed loop operation is applied during open loop operation to
adjust fuel and spark maps for optimum performance.

During closed loop operation, the system relies on input from
the O2 sensor to provide for the most efficient, stoichiometric
air fuel mixture (14.7:1) which results in reduced emissions,
good fuel economy and power. In order for the system to
enter closed loop operation, the following conditions must be
met:

● O2 Sensor at operating temperature (Engine at normal
operating temperature).

● Operation below 5000 RPM with engine under normal,
steady load conditions.

By using both open and closed loop systems, engine perfor-
mance is continuously tuned to compensate for changing
conditions and provide maximum performance.

FOR MORE INFORMATION

To learn more about the Buell DDFI system, read the follow-
ing topics in this section. A system diagram can be found on
the next page in Figure 4-1.

Troubleshooting

● 4.3 DIAGNOSTIC INTRODUCTION.

● 4.4 CHECKING FOR TROUBLE CODES.

● 4.5 CHECK ENGINE LAMP DIAGNOSTICS.

● 4.8 INITIAL DIAGNOSTIC CHECK.

● TABLE 4-7. TROUBLE CODES AND FAULT CONDI-
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● Cam position (CMP) sensor.

● Engine temperature (ET) sensor.

● Intake air temperature (IAT) sensor.

● Oxygen (O2) sensor.

● Bank Angle Sensor (BAS).

The DDFI system also analyzes how the engine performs
during a ride. It then stores this information internally so it will
be available for the next ride.

The XB12S utilizes an interactive exhaust system which has
an electronically controlled actuator that activates a butterfly
valve that controls exhaust flow in the dual-chamber muffler.
The engine ECM monitors engine speed and throttle position
while activating the valve. See 7.6 INTERACTIVE EXHAUST
SYSTEM (XB12S).

TIONS.

Fuel Injection Components

● 4.30 ELECTRONIC CONTROL MODULE.

● 4.31 CAM POSITION SENSOR AND ROTOR.

● 4.33 OXYGEN SENSOR.

● 4.34 ENGINE TEMPERATURE SENSOR.

● 4.35 BANK ANGLE SENSOR.

● 4.36 INTAKE AIR TEMPERATURE SENSOR.

● 4.37 THROTTLE POSITION SENSOR

● 4.39 FUEL PUMP.

● 4.42 THROTTLE BODY.

● 7.6 INTERACTIVE EXHAUST SYSTEM (XB12S).
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Figure 4-1. Buell Dynamic Digital Fuel Injection
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IAGNOSTIC INTRODUCTION 4.3

YSTEM PROBLEMS

ll system problems fall into at least one of three general cat-
gories.

o Start
he engine cranks over freely, but will not start. This does not
clude situations where the engine will not crank, such as a
ad starter, dead battery, etc. This condition assumes that all
bvious checks (fuel in tank, etc.) have been made.

oor Performance
he engine starts but there are performance problems. These
roblems may include poor fuel economy, rough idle, engine
isfire, engine hesitation, severe spark knock, etc.

heck Engine Lamp
ee Figure 4-2. The check engine lamp indicates a fault con-
ition exists. There may also be starting or performance prob-
ms.

ESOLVING PROBLEMS

NOTE
he most sophisticated method of resolving problems
volves using a computer based diagnostic package called
IGITAL TECHNICIAN (Part No. HD-44750). 

o resolve system problems, five basic steps are involved. In
rder of occurrence, they are:

. Check for trouble codes by observing check engine
lamp. See 4.4 CHECKING FOR TROUBLE CODES.

. Retrieve trouble codes using check engine lamp diag-
nostics. See 4.5 CHECK ENGINE LAMP DIAGNOS-
TICS.

. Diagnose system problems. This involves using special
tools and the diagnostic flow charts in this section.

. Correct problems through the replacement and/or repair
of the affected components.

Figure 4-2. Check Engine Lamp (XB9S Shown)

2

1. Low fuel lamp
2. Check engine lamp

1

9952
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5. After repairs are performed, the work must be validated.
This involves clearing the trouble codes and confirming
proper vehicle operation as indicated by the behavior of
the check engine lamp.
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CHECKING FOR TROUBLE CODES 4.4
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K ENGINE LAMP

se system problems, start by observing the behav-
heck engine lamp.

NOTE

erences to “Key ON” or “Ignition Switch ON” require
e ignition key be in the ON position and the engine
witch be set to RUN. 

check engine lamp is not illuminated at Key ON or if
 to turn OFF after the initial four second period,
 problem exists in the lamp circuit. See 4.9 CHECK

NE LAMP NOT ILLUMINATED AT KEY ON or 4.10
K ENGINE LAMP ON CONTINUOUSLY for more
ation.

 the ignition switch is turned ON after being OFF
seconds or more, the check engine lamp will illumi-
or approximately four seconds and then turn off.

igure 4-5. After lamp turns off after being illumi-
 for the first four second period, one of three situa-
may occur.

he lamp remains off. This indicates there are no
urrent fault conditions or stored functional trouble
odes currently detected by the ECM.

he lamp stays off for only four seconds and then
omes back on for an eight second period. This indi-
ates a functional error code is stored, but no cur-
ent trouble code exists. 

 the lamp remains on beyond the eight second
eriod, then a current trouble code exists.

CODE TYPES for a complete description of trouble
formats.

Figure 4-3. Ignition Key Switch

Figure 4-4. Engine Stop Switch

8886

1. OFF position
2. RUN position

1

8889a

2

ON

OFF
Key ON

A Lamp OFF: no current trouble code

Lamp ON 8 seconds:

4 Sec.
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Figure 4-5. Check Engine Lamp Operation

ON

OFF

ON

OFF

Key ON

Key ON

B

C
Lamp remains ON: current trouble code

Lamp OFF

functional error**

4 Sec.

4 Sec.

4 Sec.

4 Sec.

8 Sec.
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CODE TYPES

There are two types of trouble codes: current and historic.
Certain codes are also called functional codes. Historic codes
can be read using the check engine lamp diagnostics. 

All trouble codes reside in the memory of the ECM until the
code is cleared by DIGITAL TECHNICIAN (Part No. HD-
44750) or a total of 50 trips has elasped. A trip consists of a
start and run cycle, the run cycle lasting at least 30 seconds.
After the 50 trip retention period, the trouble code is automat-
ically erased from memory providing that no subsequent
faults of the same type are detected in that period.

NOTE

Trouble codes relating to the fuel injectors or the ignition coil
can only be fully diagnosed during actuation. For example, a
problem with the ignition coil will be considered a current fault
even after the problem is corrected, since the ECM will not
know of its resolution until after the coil is activated by vehicle
start sequence. In this manner, there may sometimes be a
false indication of the current trouble code.

Current

Current trouble codes are those which presently disrupt
motorcycle operation. See the appropriate flow charts for
solutions.

Historic

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

Historic trouble codes are stored for a length of time to assist
in the diagnosis of intermittent faults. The check engine lamp
will not turn on during normal operation if only historic codes
are present.

It is important to note that historic trouble codes may also be
present whenever the system indicates the existence of a
current fault. See 4.4 CHECKING FOR TROUBLE CODES if
multiple trouble codes are found.

Functional

MULTIPLE TROUBLE CODES

The throttle position, cam position and bank angle sensors
are all connected to the same reference line (5v REF). If this
line goes to ground or open, multiple trouble codes (codes 11
and 56) may be set. 

Also, the ECM, fuel pump, fuel injectors and ignition coil all
receive +12 volts from the ignition relay. If this line should go
to ground the ignition fuse will open.

Always start with the trouble code having the lowest numeri-
cal value. Refer to Table 4-7.

CHECK ENGINE LAMP BLINKS

In addition to alerting the rider to trouble codes, the check
engine lamp will blink during operation to warn of potentially
damaging engine operating temperatures. If the key is in the
on position and the check engine lamp is blinking, the engine
is at a potentially damaging temperature. While this condition
is in effect, the ECM will reduce engine power to assist in
cooling the engine down to a safe operating temperature. The
check engine lamp will blink until the engine has cooled to a
safe operating temperature. This will not set a trouble code.
2004 Buell Lightning: Fuel System 4-7

Trouble codes 52 through 56 are considered to be functional
codes. They indicate an internal problem with the ECM (trou-
ble codes 52 through 55) or with the camshaft sensor/timing
(trouble code 56).

RETRIEVING TROUBLE
CODES

The fuel injection system provides two levels of diagnostics.

● The most sophisticated mode employs using a computer
based diagnostic package called DIGITAL TECHNICIAN
(Part No. HD-44750).

● The other mode requires using the check engine lamp.
See 4.5 CHECK ENGINE LAMP DIAGNOSTICS for
more information.
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CHECK ENGINE LAMP DIAGNOSTICS 4.5
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des may be retrieved without the use of the DIGI-
NICIAN (Part No. HD-44750).

ve protective cover from data link connector [91A].
link connector is located next to the fuse box under
at.

tivate the diagnostic feature of the check engine
 proceed as follows: 

ee Figure 4-6. Create diagnostic test wire from
arts shown.

ee Figure 4-7. Install diagnostic test wire across
erminal 1 and Terminal 2 on the data link connector
1A].

urn the ignition/light key switch ON and wait
pproximately eight seconds for the check engine
mp to start flashing. 

igure 4-8. All trouble codes are sent out as a series
shes. To retrieve the first digit of the trouble code
y observe the number of times the lamp flashes.

he transmission of a trouble code is always pre-
eded by six rapid flashes (about 3 per second). 

his “intermission” is followed by a 2 second pause
 which the lamp is off. 

he lamp will then flash one or more times to indi-
ate the first digit of the trouble code. The length of
me the lamp is illuminated and the length of time in
hich it is off are each about 1 second in duration. 

econd digit follows:

ollowing transmission of the first digit, there is
nother 2 second pause in which the lamp is off. 

he lamp will then flash one or more times to indi-
ate the second digit of the trouble code. Count the
umber of times the lamp flashes to retrieve the sec-
nd digit.

e than one trouble code is sent:

Figure 4-6. Diagnostic Test Wire

Figure 4-7. Installing Diagnostic Test Wire

b0523x4x

1 2 1

1. Part Number 72191-94 (2)
2. 2.0 in. (51 mm) 18 Gauge Wire

1. Terminal 1: Receive Data Line (Lt GN/R)
2. Terminal 2: Ground (BK)
3. Terminal 3: Transmit Data Line (V/R)
4. Terminal 4: Power (GY)
5. Protective Cap

6924

14

3
2

5
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Following transmission of the second digit of the first
code, there is a third 2 second pause in which the
lamp is off. 

After the pause comes the intermission, which is fol-
lowed by transmission of the next recorded trouble
code. 

All subsequent codes are sent in the same manner,
each separated from the next by the intermission.

e all codes have been sent, the data string is
ated. When you have recorded the same trouble

e twice, it is an indication that the transmission has
n restarted and that all trouble codes have been
eved.



  

HOME

      
NOTE
If the lamp flashes at a rate faster than normal, then you are
observing the “Intermission” only, which means that no trou-
ble codes are present.

7. When examining trouble codes, write down all codes on
a piece of paper.

a. If trouble codes are present, see Table 4-7. Follow
the applicable flow charts for each code.

b. If trouble codes are NOT present, but starting or
driveability problems are evident, see charts under
4.8 INITIAL DIAGNOSTIC CHECK.

8. Turn the ignition/light key switch OFF. 

9. Remove diagnostic test wire and install protective cover
over data link connector. Return data link to original posi-
tion.

IMPORTANT NOTE
The engine may be started and run when the trouble
codes are received using a jumper wire on Pins 1 and 2
of the data link connector. However, if the jumper wire is
removed with the engine running, the check engine lamp
will continue to flash trouble codes. To stop check engine
lamp from flashing codes, turn engine stop switch OFF.

CLEARING CODES

After correcting system problems, clear trouble codes. If the
Digital Technician (Part No. HD-44750) is not available, per-
form 50 start and run cycles. To execute one run cycle: 

1. Start the vehicle. 

2. Let it run for at least 30 seconds.

3. Turn the engine off.

Figure 4-8. Check Engine Lamp Diagnostics

ON

OFF

Intermission

2 Sec.

1
Sec.

1st Digit 2nd Digit

3 flashes 
per second

Pause 
before

1st digit

Start of 
Intermission

2 Sec. 2 Sec.1
Sec.

Pause 
before

2nd digit

NOTE
Looking at the above transmission, we can see that the trouble
code is 13. The source of the fault condition is identified as the
oxygen sensor according to Table 4-7.

1
Sec.

1
Sec.

1
Sec.

1
Sec.

b0522x4x
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BREAKOUT BOX 4.6
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KOUT BOX (Part No. HD-42682) splices into the
ess. Used in conjunction with a DVOM, it allows cir-
sis of wiring harness and connections without hav-
e with sharp objects.

LLATION

.30 ELECTRONIC CONTROL MODULE.

ss latches on each side of connectors [10] (black)
1] (gray) and detach connectors from the ECM.

igure 4-9. Attach Breakout Box (2) to black connec-
].

ttach black connector from Breakout Box to corre-
ponding black ECM connector. 

ttach black connector from the wiring harness to
lack connector on Breakout Box.

4. Attach Breakout Box to gray connector [11].

a. Attach gray connector from Breakout Box to corre-
sponding gray ECM connector. 

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

REMOVAL

1. See Figure 4-9. Depress latches on each side of connec-
tors [10] (black) and [11] (gray).

2. Detach Breakout Box connectors from ECM connectors.

3. Detach Breakout Box connectors from wiring harness.

4. Reconnect harness to ECM. See 4.30 ELECTRONIC
CONTROL MODULE.

1

2

3

004 Buell Lightning: Fuel System

Figure 4-9. ECM and Breakout Box with Connections

eakout box
eakout box grey and black connections at main harness
eakout box grey and black connections at ECM
M

4
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IGGLE TEST 4.7

ENERAL

NOTE
IGITAL TECHNICIAN (Part No. HD-44750) can be used to
erform wiggle test.

he wiggle test checks for the presence of intermittents in a
iring harness.

ROCEDURE

. See Figure 4-10. Connect DVOM (Part No. H-D-39978)
to wiring harness between the suspect connections.
When diagnosing ECM connections, a BREAKOUT BOX
(Part No. HD-42682) may be used to simplify the proce-
dure. See 4.6 BREAKOUT BOX.

. Set DVOM to read voltage changes.

. Start motorcycle engine and run at idle.

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

Figure 4-10. Fluke 78 Multimeter (DVOM) 
(Part No. HD-39978)

HD39978
2004 Buell Lightning: Fuel System 4-11
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INITIAL DIAGNOSTIC CHECK 4.8
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faulty circuits or other system problems, follow the
 flow charts in this section. For a systematic
 always begin with INITIAL DIAGNOSTICS. Read
al information and then work your way through the
 box by box.

stic Notes
ered circle appears adjacent to a flow chart box,
 information is offered in the diagnostic notes. Many
 notes contain supplemental information, descrip-
rious diagnostic tools or references to other parts
ual where information on the location and removal
ents may be obtained.

Diagram/Wire Harness
tor Table

king through a flow chart, refer to the illustrations,
iated circuit diagram and the wire harness connec-
s necessary. The wire harness connector table for
it diagram identifies the connector number, descrip-
and general location.

 perform most diagnostic routines, a Breakout Box
M are required. See 4.6 BREAKOUT BOX. 

 the circuit checks with any degree of efficiency, a
with the various wire connectors is also necessary. 

e Code Values
 technicians filing out warranty claims should use
e code values in Digital Technician or use the ones
bold text underneath the appropriate repair in the
anual.

L DIAGNOSTICS

l Information
ostic check is an organized approach to identifying
 caused by an electronic control system malfunc-

b. Hesitates, stumbles, surges, misfires and/or slug-
gish performance. Refer to Table 4-5.

c. Engine exhaust emits black smoke or fouls plugs.
Refer to Table 4-6.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), black socket probes and patch cord.

3. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

All diagnostic codes are listed in Table 4-7.

Table 4-4. Engine Starts Hard

CAUSE SOLUTION

Engine temperature circuit 4.18 TROUBLE CODE 14.

Improper fuel pressure 4.13 FUEL PRESSURE 
TEST.

Spark plugs and/or wires 4.15 MISFIRE.

Battery discharged See charging system trouble-
shooting in Section 7.

Cam position sensor 4.29 TROUBLE CODE 56.

Manifold leak Spray water around induction 
module seals with engine 
idling. If RPM changes, 
change seals.

Ignition coil 4.15 MISFIRE.

Leaky injectors Test fuel injectors. See 4.42 
THROTTLE BODY.

Valve sticking See Section 3.

Table 4-5. Engine Performance Problems

CAUSE SOLUTION

Engine temperature circuit 4.18 TROUBLE CODE 14.

Improper ignition timing 1.18 IGNITION TIMING.

Cam position sensor circuit 4.29 TROUBLE CODE 56.

Spark plugs and/or wires 4.15 MISFIRE.
004 Buell Lightning: Fuel System

IMPORTANT NOTE
ine may be started and run when the trouble

re received using a jumper wire on Pins 1 and 2
ata link connector. However, if the jumper wire is
 with the engine running, the check engine lamp

tinue to flash trouble codes. To stop check engine
m flashing codes, turn engine stop switch OFF.

ostic Notes
rence numbers below correlate with the circled num-
 the diagnostic check flow charts. See Diagnostic
art 1 of 2).

pare engine behavior to tables.

Starts hard. Refer to Table 4-4. 

Improper fuel pressure 4.13 FUEL PRESSURE 
TEST.

Improper throttle position 
sensor adjustment

Calibrate sensor using DIGI-
TAL TECHNICIAN (Part No. 
HD-44750).

Manifold leak See 4.43 INTAKE LEAK 
TEST.

Throttle plates not opening 
fully

1.16 THROTTLE CABLE 
AND IDLE SPEED 
ADJUSTMENT.

EVAP hose disconnected 
from induction module (CA)

Connect.
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Water or dirt in fuel system Drain and refill with fresh 
fuel.

Cooling Fan Inoperative 4.26 TROUBLE CODE 36.

Interactive muffler control 
Inoperative

4.21 TROUBLE CODE 21

Table 4-5. Engine Performance Problems

CAUSE SOLUTION

Table 4-6. Engine Exhaust Emits 
Black Smoke or Fouls Plugs

CAUSE SOLUTION

Engine temperature circuit 4.18 TROUBLE CODE 14.

Clogged air filter 1.15 AIR CLEANER FILTER.

Improper throttle position
sensor adjustment

Calibrate sensor. See 4.37 
THROTTLE POSITION 
SENSOR.

Leaky injectors Test fuel injectors. See 4.42 
THROTTLE BODY.

Improper fuel pressure 4.13 FUEL PRESSURE 
TEST.

Table 4-7. Trouble Codes and Fault Conditions

CODE NO. FAULT CONDITION RELEVANT TOPIC

11 Throttle position sensor 4.16 TROUBLE CODE 11

13 Oxygen sensor 4.17 TROUBLE CODE 13

14 Engine temperature sensor 4.18 TROUBLE CODE 14

15 Intake air temperature sensor 4.19 TROUBLE CODE 15

16 Battery voltage 4.20 TROUBLE CODE 16

21 Interactive muffler control 4.21 TROUBLE CODE 21

23 Front fuel injector 4.22 TROUBLE CODES 23 AND 32

24 Front ignition coil 4.23 TROUBLE CODES 24 AND 25

25 Rear ignition coil 4.23 TROUBLE CODES 24 AND 25

32 Rear fuel injector 4.22 TROUBLE CODES 23 AND 32

33 Fuel pump 4.24 TROUBLE CODE 33

35 Tachometer 4.25 TROUBLE CODE 35

36 Cooling fan 4.26 TROUBLE CODE 36

44 Bank angle sensor 4.27 TROUBLE CODE 44

52, 53, 54, 55 ECM failure 4.28 TROUBLE CODES 52, 53, 54 AND 55
2004 Buell Lightning: Fuel System 4-13

56 Cam sync failure 4.29 TROUBLE CODE 56
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1
2
3
4

Electronic Control Module (ECM)

Connector [10] Connector [11]

LTGN/RGY
BK

BK V/R

Data 
Link 
[91A]

To 
IGN 
relay
4-14 2004 Buell Lightning: Fuel System

Figure 4-11. Diagnostic Check

Table 4-8. Wire Harness Connectors in Figure 4-11.

NO. DESCRIPTION TYPE LOCATION

[10] ECM (black) 12-place Deutsch under seat

[11] ECM (gray) 12-place Deutsch under seat

[91A] data link 4-place Deutsch under seat
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Diagnostic Check (Part 1 of 2)

Turn ignition/headlight key switch ON. Set 
engine stop switch to RUN. Do not start 

engine. Does check engine lamp illuminate?

See 4.9 CHECK ENGINE 
LAMP NOT ILLUMINATED AT 

KEY ON.

NO

Does light go off after 
four seconds?

YES

See 4.10 CHECK ENGINE 
LAMP ON CONTINUOUSLY.

NO

Does engine
start?

YES

See 4.11 ENGINE CRANKS 
BUT WILL NOT START.

NOYES

NO

Are any trouble
codes displayed?

YES

Go to Diagnostic 
Check (Part 2 of 2).STOP

Does check engine lamp dis-
play ignition module data? See 
4.4 CHECKING FOR TROU-

BLE CODES.
2004 Buell Lightning: Fuel System 4-15

NO

Refer to applicable trouble code flow chart. 
Start with lowest trouble code. All diagnostic 
codes are listed on page 4-13 in Table 4-7.

YES

Refer to diagnostic 
tips in related trouble 
code chart (even if 

no code is set).

1
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Diagnostic Check (Part 2 of 2)
Continued from Diagnostic Check (Part 1 of 2).

Remove ECM connectors [10B] (BK) and [11B] 
(GY). Check for continuity to ground at data link 
connector [91A] Terminals 1, 3 and 4. Continu-

ity to ground?

Test the four data link connector terminals against 
their ECM connector pins for continuity.

Continuity present in all four circumstances?

DATA LINK TERMINAL ECM TERMINAL

Pin Wire Color Pin Connector

1 Lt. GN/R 11 [11B]

2 BK 11 [10B]

3 V/R 12 [11B]

4 GY 1 [10B]

NO

Repair short
to ground.

YES

YES

Inspect terminals 
for damage or repair 
opens as necessary.

NO

2

2

Replace ECM. See 
4.30 ELECTRONIC 

CONTROL MODULE.

7115

7120

3

4-16 2004 Buell Lightning: Fuel System
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HECK ENGINE LAMP NOT ILLUMINATED AT KEY ON 4.9

ENERAL

 the engine stop switch is set to RUN with the engine off, and
e ignition key switch is turned ON, the check engine lamp

hould illuminate for four seconds. See Figure 4-12.

attery voltage is supplied to the lamp bulb. The lamp bulb is
rounded by the ECM through the BK/Y wire. A lack of power
 the ECM will cause the check engine lamp to be inopera-

ve and also create a no start situation.

IAGNOSTICS

iagnostic Tips

heck for the following conditions:

Check for open in BK/Y wire.

Check for blown accessory fuse.

iagnostic Notes

he reference numbers below correlate with the circled num-
ers on the Test 4.9 flow chart.

. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), black pin probe and patch cord.

. See Figure 4-13. Inspect connector [10] (black) (3) for
contamination or corrosion. If connection is good,
replace ECM. See 4.30 ELECTRONIC CONTROL MOD-
ULE.

. Check continuity between instrument connector [39] Pin
7 and ECM connector [10] (black) (3), pin 4.

Figure 4-12. Check Engine Lamp

Figure 4-13. Electronic Control Module

1. Low fuel lamp
2. Check engine lamp

21

9952

8891

1. Data link [91A]
2. ECM connector [11] (gray)
3. ECM connector [10] (black)
4. Electronic control module (ECM)

4

1 2 3

Table 4-9. ECM Connectors
2004 Buell Lightning: Fuel System 4-17

NO. DESCRIPTION TYPE LOCATION

[10] ECM (black) 12-place Deutsch Under seat

[11] ECM (gray) 12-place Deutsch Under seat

[91A] Data link 4-place Deutsch Under seat



  

HOME

 

b1081a4x

   
1
2
3
4

23
24
25

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

19
10 8 220 18 12

17

6
7

16
15

14
19 13 11

5
4

3

IG
N

ITIO
N

KEY SW

START
39

40

41

42

43

44

33

34

35

36

37

38

21

22

23

24

25

26

28

29

30

31

32

27

Spare

Diode

Bk/Hn/Mflr

Fan

IGN

Acces.

Key Sw

Lights

ECM

Spare

Empty

Battery

22

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

26

21

R/GY

O/W

BK

Ignition 
Switch

[33]

Electronic Control Module

Connector [10] Connector [11]
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R
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Figure 4-14. Check Engine Lamp Circuit

(ECM)

Table 4-10. Wire Harness Connectors in Figure 4-14.

NO. DESCRIPTION TYPE LOCATION

[10] ECM (black) 12-place Deutsch under seat

[39] instrument module 20-place Multilock behind windscreen
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Test 4.9

Set engine stop switch to OFF. 
Disconnect ECM connector [10] and 

connect Breakout Box.

Turn ignition key switch ON. Jumper 
Breakout Box (BK) Pin 7 to ground.

Check engine lamp should be ON. Is it?

Turn ignition key switch ON. Set engine stop 
switch to RUN. Does the engine start?

YES NO

1

Did check engine lamp and no start
conditions occur simultaneously?

YES

No ECM power. 
Refer to 4.12 NO 
ECM POWER.

NO

Refer to 4.11 ENGINE 
CRANKS BUT WILL 

NOT START for no start 
condition and then return 
to 4.9 CHECK ENGINE 

LAMP NOT ILLUMI-
NATED AT KEY ON to 

resolve no engine 
check lamp.

YES NO

Disconnect instruments connector [39]. 
Remove BK/Y wire from connector [39] and 

ground it. Reconnect connector [39]. 
Check engine lamp ON?

YES

Repair open or 
short to voltage on 
BK/Y wire between 
connector [39] and 
connector [10B].

NO

Repair open on O 
wire that feeds bulb 

or open on wire 
from bulb to con-

nector [39].

2

3

Replace ECM. See 
4.30 ELECTRONIC 

CONTROL MODULE.

7130

7151 7145
2004 Buell Lightning: Fuel System 4-19
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CHECK ENGINE LAMP ON CONTINUOUSLY 4.10

        
GENE

See Figur
the engine
check eng

Following 
off for fou
second pe
(current er

DIAGN

Diagno
See Figur
circled num

1. See F
ECM 
shorte
4-20 2
RAL

e 4-15. If the engine stop switch is set to RUN with
 off, and the ignition key switch is turned ON, the
ine lamp should illuminate for four seconds.

the initial period of illumination, the lamp should go
r seconds. It may then come back on for an eight
riod (for a stored error) or remain on continuously
ror). 

OSTICS

stic Notes
e 4-17. The reference numbers correlate with the

bers on the Test 4.10 flow chart.

igure 4-15. If the lamp goes off when the black
connector [10] is unplugged, the BK/Y wire is not
d to ground.

Figure 4-15. Check Engine Lamp

Figure 4-16. Electronic Control Module

9952

8891
004 Buell Lightning: Fuel System
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Top View
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Figure 4-17. Check Engine Lamp Circuit

Electronic Control Module
(ECM)

Connector [10] Connector [11]

Table 4-11. Wire Harness Connectors in Figure 4-17.

NO. DESCRIPTION TYPE LOCATION

[10] ECM (black) 12-place Deutsch under seat

[39] instrument module 20-place Multilock behind windscreen
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Test 4.10
Turn ignition key switch OFF. Disconnect 
black ECM connector [10]. Turn ignition key 

switch ON. Check engine lamp 
should be OFF. Is it?

YES NO

1

YES NO

Check engine lamp 
function OK. Check for 
trouble codes. See 4.4 

CHECKING FOR 
TROUBLE CODES.

With ignition key switch OFF, reconnect 
black ECM connector [10]. With ignition key 

switch ON, verify that there is 
NOT a 4 second lamp OFF period. 

Is there a lamp OFF period? Repair short to ground 
on BK/Y wire between 

connector [39] and 
connector [10].

Replace ECM. See 
4.30 ELECTRONIC 

CONTROL MODULE.

7150

7165
4-22 2004 Buell Lightning: Fuel System
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NGINE CRANKS BUT WILL NOT START 4.11

ENERAL

 the starter will not crank engine, the problem is not ignition
elated. See Section 5-Electric Starter.

IMPORTANT NOTE
he engine may be started and run when the trouble
odes are received using a jumper wire on Pins 1 and 2
f the data link connector. However, if the jumper wire is
emoved with the engine running, the check engine lamp
ill continue to flash trouble codes. To stop check engine
mp from flashing codes, turn engine stop switch OFF.

IAGNOSTICS

iagnostic Notes
he reference numbers below correlate with the circled num-
ers on the Test 4.11 flow charts.

. Connect BREAKOUT BOX (Part No. HD-42682)
between harness and ECM. See 4.6 BREAKOUT BOX.

. Check battery condition. Perform a voltage test and
recharge if below 12.80 volts. Check battery connections
and perform load test. Replace the battery if necessary. 

. Remove spark plug cable from spark plug.

a. Visually check condition of plug. 

b. See Figure 4-18. Attach cable to SPARK PLUG
TESTER (Part No. HD-26792). Clip tester to cylin-
der head bolt.

c. While cranking starter, look for spark. Repeat proce-
dure on other spark plug cable.

1WARNING1WARNING

he gasoline in the fuel supply line downstream of the
uel pump is under high pressure (49 psi [338 kPa]). To
void an uncontrolled discharge or spray of gasoline,
lways purge the system of high pressure gas before
ervicing the fuel system. Gasoline is extremely flamma-
le and highly explosive. Inadequate safety precautions
ould result in death or serious injury.

Figure 4-18. Spark Plug Tester (Part No. HD-26792)

b0565x4x
2004 Buell Lightning: Fuel System 4-23

4. Purge fuel line of high pressure gasoline. See 4.39 FUEL
PUMP.
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5. Access fuel injectors.

a. Remove right side air scoop. See 2.36 AIR

 

10561

   
SCOOPS.

b. Remove airbox to access fuel injectors. See 4.44
AIRBOX.

6. See Figure 4-19. Plug IGNITION COIL CIRCUIT TEST
ADAPTER (Part No. 34730-2C) into Breakout Box. Note
that cranking the engine with test lamp in place of the
ignition coil can sometimes cause a code 24 or 25. This
condition is normal and does not by itself indicate a mal-
function. Codes must be cleared if this condition occurs.

7. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404) gray pin probe and patch cord.

Figure 4-19. Ignition Coil Circuit Test

Table 4-12. Wire Harness Connectors in Figure 4-20.

NO. DESCRIPTION TYPE LOCATION

[10] ECM (black) 12-place Deutsch under seat

[11] ECM (gray) 12-place Deutsch under seat

[14] cam position sensor 3-place Deutsch under sprocket cover

[83] ignition coil 3-place Amp beneath airbox base
4-24 2004 Buell Lightning: Fuel System
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Figure 4-20. Ignition Circuit

Electronic Control Module 
(ECM)
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Test 4.11 (Part 1 of 3)
Is fresh gasoline in tank?

YES NO

Fill tank with 
fresh gasoline.

Check for trouble codes. See 4.4 
CHECKING FOR TROUBLE 

CODES. Codes found?

Refer to applicable 
trouble code chart. 
Start with lowest 

code

YES

Check battery connections. 
Check battery voltage. Is voltage 

above 12.8 volts?

NO

Recharge
battery.

YES

Does battery pass 
load test?

NO

Replace
battery.

YES

Place transmission in neutral. Turn ignition 
key switch ON and set engine stop switch to 

RUN. Did fuel pump run 2-3 seconds and 
check engine lamp illuminate?

NO
No pump response, but light OK.

See 4.13 FUEL PRESSURE TEST.

NO
Pump OK, but no light.

See 4.9 CHECK ENGINE LAMP NOT ILLUMI-
NATED AT KEY ON.

YES

2

2

2

NO
No pump response or light. 

See to 4.12 NO ECM POWER.

NO
Short pump response, light OK.
See 4.27 TROUBLE CODE 44.

7185

NO

Connect Breakout Box. Measure 
voltage between connector 10 (BK) 

pin 10 (+) and pin 11 (-) Voltage 
should be 0.25-2.7 volts (Run 

Mode). Is it?

YES

See 4.27 TROUBLE 
CODE 44.

NO

1

4-26 2004 Buell Lightning: Fuel System

Install Fuel Pressure Gauge. See 4.13 FUEL PRES-
SURE TEST. While cranking engine (for more than 
two seconds to ensure proper system operation), 

verify that pressure rises to 49-51 PSI (338-352 kPa). 
Adequate pressure?

NO

Incorrect pressure. See 4.13 
FUEL PRESSURE TEST.

Go to Test 4.11 
(Part 2 of 3).

YES

STOP

7459
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Test 4.11 (Part 2 of 3)

Continued from Test 4.11 (Part 1 of 3).

Check spark plug condition. Replace if fouled. Check 
spark at both plugs while cranking. Spark present?

YES NO

3

Check for battery voltage at Terminal B of 
coil connector [83] using DVOM. Power 

present after key ON?

Disconnect fuel injector connector and 
attach Fuel Injector Test Lamp (HD-34730-

2C). Crank engine. Does lamp flash?

Check engine
compression. See 

3.2 ENGINE.

YES

Correct problems 
found under 4.22 

TROUBLE CODES 
23 AND 32.

NO
YES

Open in GY wire 
between splice for 
fuel pump wire and 
ignition coil. Repair 

open.

NO

YES

Check continuity between ignition coil Termi-
nal A of connector [83] and Breakout Box 

(BK) Pin 7. 
Measure resistance between ignition coil 

Terminal C and ECM Pin 6 [10B]. 
Resistance should be less than 1.0 ohm. 

Is it?

NO

Disconnect cam position sensor connector 
[14]. With ignition ON, measure voltage 

between Terminal A (+) and Terminal C (-) 
of connector [14B]. Is 5 volts present?

YES

Poor connection at connector [10B], 
[83] or open in harness between 

coil and ECM. Repair open.

NO

NOYES

4 5

1

6

7

7210

7205
7215

7860

Check ignition coil connections.
Connections OK?

NO

Repair

YES

Test spark plug cable resistance. 
See 4.15 MISFIRE.

Resistance OK?

YES NO

Replace spark
plug cables.

Use Breakout Box and test light for the next inspection 
Front coil: Insert tester between ECM Pin 6 (BK) and ECM 

pin 1 (R) of Breakout Box.
(OK).

Rear coil: Insert tester between ECM Pin 7 (BK) and ECM 
Pin 1 (R) of Breakout Box.

(OK)
Does test lamp flash when engine is cranked?
2004 Buell Lightning: Fuel System 4-27

With ignition OFF, measure resistance between 
connector [14] Terminal A and Breakout Box (GY) 

Pin 1. Also between connector [14] Terminal C 
(BK/W wire) and ECM Pin 7 on connector [11B]. Is 

resistance greater than 1.0 ohm?
Go to Test 4.11 

(Part 3 of 3).

YES

Repair open
circuit.

NO
Check for continuity between Ter-

minal A connector [14B] and 
ground. Continuity present?

YES

Repair short
to ground.

NO

STOP

Replace ECM. See 
4.30 ELECTRONIC 

CONTROL MODULE.

7220

7875

7853
7870

Inspect spark plugs. 
Good?

NOYES

Replace 
ignition coil.

Replace
spark plugs

7520
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Test 4.11 (Part 3 of 3)
Continued from Test 4.11 (Part 2 of 3).

Reconnect cam position sensor connector [14]. Measure 
voltage between Pin 3 and Pin 7 of Breakout Box (GY). 
Voltage should alternate between 0 and 5 volts while 

cranking.
Does it?

YES

Problem may be intermittent. Verify that 
connectors [10], [11] and [14] are recon-
nected. Remove Breakout Box and try to 

start vehicle. Will vehicle start?

With engine running, wiggle cam 
position sensor and wires to iden-

tify any loose connects (engine 
misfires or stalls.) Any found?

YES

Pinion gear key 
failure, loose rotor 

cup or other 
mechanical failure.

NO

Replace cam 
position sensor. See 4.31 
CAM POSITION SENSOR 

AND ROTOR.

NO

Repair.

YES

NO

Disconnect connector [14]. Measure resis-
tance between Terminal B and Connector 

[14B] and Breakout Box (GY) Pin 3. 
Is resistance greater than 1.0 ohms?

Remove cam timer 
cover using 1/8 in. 

drill bit. Crank 
starter. Does rotor 

cup rotate?

NO

Repair open 
connection.

YES

Mechanical failure. 
Inspect for loose 

rotor cup and 
sheared pinion 

gear key.

NOYES

7945

7952

7952

7945

7940

Replace cam position 
sensor. See 4.31 

CAM POSITION SEN-
SOR AND ROTOR.

7952
4-28 2004 Buell Lightning: Fuel System
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O ECM POWER 4.12

ENERAL

 relay controlled by the engine stop switch supplies power to
e ECM. The relay requires a ground to operate. If the

round is not established, the ECM will not receive power. If
e ECM does not appear to be receiving power, check the

round sources. A blown ignition fuse or ECM fuse can also
isable the ECM.

DIAGNOSTICS 

Diagnostic Notes
The reference numbers below correlate with the circled num-
bers on the Test 4.12 flow chart.

1. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.
2004 Buell Lightning: Fuel System 4-29
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Figure 4-21. ECM Power Circuit

Electronic Control Module (ECM)

Connector Connector 

[11A][10A]

Table 4-13. Wire Harness Connectors in Figure 4-21.

NO. DESCRIPTION TYPE LOCATION

[10] ECM (black) 12-place Deutsch under seat

[22] right hand controls 4-place Multilock to the right of windscreen

[95] clutch switch 2-place Multilock to the left of windscreen
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No ECM Power
CONDITION: Key ON and transmission in neutral

Check for 12 volts 
on ignition relay 

Terminal 87 (GY).
Voltage present?

YES

Repair open between 
ECM and ignition relay.

YES

YES

YES

Check for continuity to 
ground on ignition relay

Terminal 85 (BK).
Continuity present?

NO

NO

Check for continuity to 
ground on [10] Pin 2. 
Continuity present?

Repair open.

Repair open on 
(GY/O) wire 

between ignition 
relay and fuse.

Check for 12 volts 
on ignition relay 

Terminal 30 (GY/O).
Voltage present?

Check for 12 volts 
on ignition relay 

Terminal 86 (W/BK).
Voltage present?

Check ignition fuse and ECM fuse. 
Are fuses OK?

YES

Replace ECM. See 
4.30 ELECTRONIC 

CONTROL MODULE.

YES

Attach Breakout Box (HD-42682) to 
ECM. Check for 12 volts on ECM 

connector [10] Pin 1 (+) and Pin 2 (-). 
Voltage present?

Replace fuse(s)
as needed.

YES

NO

NO

NO

NO

NO

1

Locate and repair open 
on BK wire to ground 

from relay.
2004 Buell Lightning: Fuel System 4-31

Replace ignition relay.

Repair open on GY/O 
wire between connector 
[22] and ignition relay.

NO

Check for 12 volts 
on right handlebar con-
nector [22A] GY/O wire.

Voltage present?

YES

Check for 12 volts 
on right handlebar con-
nector [22A] W/BK wire.

Voltage present?

YES

Repair open on W/BK 
wire between connector 
[22] and ignition relay.

Replace handlebar 
switch assembly.

NO
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FUEL PRESSURE TEST 4.13

 

INSPE

The gaso
fuel pump
avoid an 
always p
attaching
flammabl
cautions 

1. Remo

2. Purge

a. S
c
le

b. W
a

c. W
s

A small 
when the
fuel imme
Gasoline 
Inadequa
serious in

3. See F
tor an
(1).

4. See 
ADAP
(1).

PART

B-45522

HD-4118
4-32 2

5. Con

See Figu
cock (5) 

6. Atta
(4) t
CTION

1WARNING1WARNING

line in the fuel supply line downstream of the
 is under high pressure (49 psi [338 kPa]). To
uncontrolled discharge or spray of gasoline,

urge the system of high pressure gas before
 fuel pressure gauge. Gasoline is extremely
e and highly explosive. Inadequate safety pre-
could result in death or serious injury.

ve airbox. See 4.44 AIRBOX.

 the fuel supply line of high pressure gasoline.

ee Figure 4-22. Disconnect the 4-place fuel pump
onnector [86]. The connector is located inside the
ft rear portion of the fuel tank/frame.

ith the motorcycle in neutral, start the engine and
llow vehicle to run.

hen the engine stalls, press the starter button for 3
econds to remove any remaining fuel from fuel line.

1WARNING1WARNING

amount of gasoline will drain from the valve
 gauge is installed. Thoroughly wipe up any spilt
diately. Dispose of rags in a suitable manner.
is extremely flammable and highly explosive.

te safety precautions could result in death or
jury.

igure 4-23. Depress button (2) of fuel line connec-
d disconnect the fuel line (3) from throttle body inlet

Figure 4-24. Attach FUEL PRESSURE GAUGE
TER (Part No. B-45522) (2) to throttle body inlet

 NO. SPECIALTY TOOL

Fuel pressure gauge adapter

2 Fuel pressure gauge

Figure 4-22. Fuel Pump Connector [86] (swingarm 
removed for illustration)

Figure 4-23. Fuel Line

8774

b1047x4x

2

3

1. Throttle body inlet
2. Button
3. Fuel line

1

004 Buell Lightning: Fuel System

nect the fuel line (3) to fuel pressure gauge adapter.

NOTE
re 4-25. Verify that fuel valve (2) and air bleed pet-
on the gauge are closed.

ch FUEL PRESSURE GAUGE (Part No. HD-41182)
o fuel pressure gauge adapter (1).
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7. See Figure 4-22. Attach fuel pump connector [86] to
main wiring harness.

8. See Figure 4-25. Pressurize the fuel system.

a. Start and idle engine to pressurize the fuel system.

b. Open fuel valve (2) on fuel pressure gauge to allow
fuel to flow down the gauge hose.

c. Position the air bleed tube (3) into proper container. 

d. Open and close the air bleed petcock (5) to purge
the fuel pressure gauge and hose of air. Repeat this
step several times until only solid fuel (without bub-
bles) flows from the air bleed tube.

e. Close the air bleed petcock.

9. Open throttle and increase engine speed to 2500-3000
RPM. Note the reading on the pressure gauge.

a. If pressure is 49-51 PSI (338-352 kPa) then system
is operating within limits. 

b. If pressure is not within limits, see Test 4.13 (Part 1
of 2) flow chart after disconnecting pressure gauge.

1WARNING1WARNING

A small amount of gasoline will drain from the valve
when the valve is removed. Thoroughly wipe up any spilt
fuel immediately. Dispose of rags in a suitable manner.
Gasoline is extremely flammable and highly explosive.
Inadequate safety precautions could result in death or
serious injury.

10. See Figure 4-25. Turn engine off. Detach pressure gauge
(4) from adapter (1).

a. Open the air bleed petcock (5) to relieve fuel system
pressure and purge the pressure gauge of gasoline.

b. Remove pressure gauge from adapter.

11. Detach adapter from vehicle.

12. Connect fuel line to throttle body inlet.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-

Figure 4-24. Fuel Pressure Gauge Adapter

1. Throttle body inlet
2. Fuel pressure gauge adapter
3. Fuel line
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bers on the Test 4.13 flow charts.

1. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), gray socket probe and patch cord.

2. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

Figure 4-25. Fuel Pressure Gauge (Part No. HD-41182)

2. Fuel valve (closed position)
3. Air bleed tube
4. Fuel pressure gauge (HD-41182)
5. Air bleed petcock
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Figure 4-26. Fuel Pump Circuit 

Electronic Control Module (ECM)

Connector Connector 

[11A][10A]

Table 4-14. Wire Harness Connectors in Figure 4-26.

NO. DESCRIPTION TYPE LOCATION

[10] ECM (black) 12-place Deutsch under seat

[39] instrument module 20-place Multilock behind windscreen

[86] fuel pump 4-place Multilock left side of rear shock absorber
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Test 4.13 (Part 1 of 2)

Run fuel pressure test as described under 
4.13 FUEL PRESSURE TEST. Fuel pres-
sure should remain steady at 49-51 PSI 

(338-352 kPa). Does it?

Flush out fuel cell. 
See 4.39 FUEL 

PUMP.

YES

No trouble 
found. Review 

symptoms.

YES

Check for faulty fuel 
pump and replace. 

See 4.39 FUEL PUMP.

NO

Check for faulty fuel 
pump and replace. 

See 4.39 FUEL 
PUMP.

Low pressure. High pressure.

Check voltage drop between 
battery positive (+) and Termi-
nal D (-) on pump side of con-

nector [89] during first two 
seconds after key ON. Is volt-

age greater than 1 VDC?

Check for restricted 
pump inlet screen. Is 

screen restricted?

NO

Move negative (-) probe to GY 
wire on Terminal 87 of ignition 
relay. Measure voltage during 
first two seconds after key ON. 
Is voltage greater than 1 VDC?

YES

Locate and repair poor 
connection between ignition 

relay and fuel pump.

NO

Move negative (-) probe to 
GY/O wire on Terminal 30 of 

ignition relay. Measure voltage 
during first two seconds after 

key ON. Is voltage greater 
than 1 VDC?

YES

Locate and repair poor 

NOYES

Go to  Test 4.13 
(Part 2 of 2).

STOP

No pressure.

Replace ignition relay. 
2004 Buell Lightning: Fuel System 4-35

connection between bat-
tery and ignition relay.
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Test 4.13 (Part 2 of 2)
Continued from Test 4.13 (Part 1 of 2).

Check for battery voltage at GY wire 
Terminal D on fuel pump connector [86A]. 

Is battery voltage present?

Locate and repair 
open in GY wire.

Connect test lamp to battery 
positive (+) terminal. Probe 

BN/Y wire at [86A] during the 
first two seconds after key ON. 

Does test lamp light?

YES NO

Connect Breakout Box 
(HD-42682) to ECM. Check 

continuity between [86A] Ter-
minal C (BN/Y wire) and ECM 
connector [10] (black) Termi-
nal 3. Is continuity present?

Inspect fuel pump wiring. 
Is wiring OK?

YES NO

Repair fuel pump 
wiring.

NO

Replace fuel pump 
assembly. See 4.39 

FUEL PUMP.

YES

Locate and repair open 
on BN/Y wire.

NO

Replace ECM. See 4.30 
ELECTRONIC CONTROL 

MODULE.

YES

1

2
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DLE SPEED CONTROL 4.14

DJUSTMENTS

CAUTION

etting the idle below the recommended speed can
esult in hard starting, especially in cold ambient temper-
tures.

ee Figure 4-27. The idle speed control cable (1) is located
n the left side of the vehicle between the front cylinder head
nd the ram air scoop assembly (2). Idle speeds are listed in
.1 SPECIFICATIONS. A 3/16 in. allen wrench may be used
 turn adjuster knob.

1CAUTION

le adjuster is located near the engine and could be
xtremely hot. Use suggested tool for adjusting the idle
peed. Failure to comply could result in minor or moder-
te injury.

he idle speed should be adjusted when the engine is at nor-
al operating temperature.

NOTE
n idle speed too low can cause poor throttle response. An
le speed too high can cause a slow return to idle.

ee 1.16 THROTTLE CABLE AND IDLE SPEED ADJUST-
ENT for more information on idle speed adjustment.

Table 4-15. Engine Idle Speeds

MODEL REGULAR IDLE

XB9S 1050-1150

XB12S 1050-1150

Figure 4-27. Idle Adjustment Cable

1. Idle speed control cable
2. Ram air scoop

1

2

8390
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MISFIRE 4.15
GENE

Misfire

Misfire con

● Batte

● Fuel 
DIAG

DIAGN

Diagno

The refere
bers on th

Thorough
in a suita
other com
ing death

1. See 
26792
age (2

a. T

b. R
c

c. A
d

d. W
te

e. R
c

2. Perfo
4-38 2

a. 

b. 

c. 
RAL

 At Idle or Under Load

ditions may be caused by:

ry condition and connections. 

system problems. See tables under 4.8 INITIAL
NOSTIC CHECK.

OSTICS

stic Notes

nce numbers below correlate with the circled num-
e Test 4.15 flow charts.

1WARNING1WARNING

ly wipe up any spilled fuel and dispose of rags
ble manner. Any open spark around gasoline or
bustibles could result in fire or explosion caus-

 or serious injury. 

Figure 4-28. A SPARK TESTER (Part No. HD-
) must be used to verify adequate secondary volt-
5,000 volts) at the spark plug. 

urn ignition switch OFF.

emove spark plug cable from spark plug. Visually
heck plug condition.

ttach cable to SPARK TESTER. Clip tester to cylin-
er head bolt.

hile cranking engine, watch for spark to jump
ster gap on leads. 

einstall and repeat procedure on other spark plug
able.

rm spark plug cable resistance test.

3. If carbon tracking is evident, replace ignition coil and
inspect spark plug wires. Wires must be clean and tight.
Excessive wire resistance or faulty connections can
cause coil damage. See 4.32 IGNITION COIL.

4. This test can also be performed by substituting a known
good coil for one causing the no spark condition. The coil
does not require full installation to be functional. Verify
faulty coil by performing resistance test. See 4.32 IGNI-
TION COIL.

5. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404) gray pin probe and patch cord.

Figure 4-28. Spark Tester (Part No, HD-26792)

Table 4-16. Spark Plug Cables

SPECIFICATION FRONT & REAR

Length-in. (mm)
5.75
(146)

Resistance -ohms 1,430-3,360

b0565x4x
004 Buell Lightning: Fuel System

Remove spark plug cable from spark plug and igni-
tion coil. See 7.4 SPARK PLUG CABLES.

Using an ohmmeter, touch probes to terminals on
each end plug wire.

Compare resistance values to Table 4-16. Replace
cables not meeting specifications. Reinstall and
repeat procedure on other spark plug cable. 
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2004 Buell Lightning: Fuel System 4-39

Figure 4-29. Ignition Coil Circuit

Table 4-17. Wire Harness Connectors in Figure 4-29.

NO. DESCRIPTION TYPE LOCATION

[10] ECM (black) 12-place Deutsch under seat

[22] right hand controls 4-place Multilock beneath windscreen

[83] ignition coil 3-place Packard beneath airbox base

Electronic Control Module 
(ECM)
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Test 4.15 (Part 1 of 2)
Is fuel contaminated?

YES

Drain and flush 
tank. Refill with 

fresh fuel.

NO

Use Spark Tester to check cables. 
See 4.11 ENGINE CRANKS BUT WILL 

NOT START. Did spark 
jump gap on both leads?

1

NO

Check resistance of each spark plug 
cable that did not fire the Spark Tester. 

Also, check for faulty plug wire connections 
and wire boots for carbon tracking.

Are wires OK?

YES

Check for:
• Faulty, worn or cracked spark plug(s).
• Plug fouling due to engine 

mechanical fault.
• Faulty or poor connection at plug.

NO

Replace 
faulty wires.

YES

Coils should be free 
of carbon tracking. 

Are they?

NO

Replace 
ignition coil.

YES

Switch coil with unit 
known to be good.
Perform spark test. 

Did spark jump gap 
during engine cranking?

2

3

4

1

4-40 2004 Buell Lightning: Fuel System

NOYES

Original ignition coil 
is faulty. Replace. Go to Test 4.15 

(Part 2 of 2).STOP
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Test 4.15 (Part 2 of 2)

Continued from  Test 4.15 (Part 1 of 2).

Disconnect cam position sensor connector [14]. With 
ignition ON, measure voltage between Terminal A (+) 

and Terminal C (-) of connector [14B]. Is 5 volts 
present?

With ignition OFF, measure resistance between 
connector [14] Terminal A and Breakout Box (GY) 

Pin 1. Also between connector [14] Terminal C 
(BK/W wire) and ECM Pin 7 on connector [11B]. Is 

resistance greater than 1.0 ohm?

NOYES

YES

Repair open
circuit.

Check for continuity between Ter-
minal A connector [14B] and 
ground. Continuity present?

YES

Repair short
to ground.

NO

5

Replace ECM. See 
4.30 ELECTRONIC 

CONTROL MODULE.

Reconnect cam position sensor connector [14]. Measure 
voltage between Pin 3 and Pin 7 of Breakout Box (GY). 
Voltage should alternate between 0 and 5 volts while 

cranking.
Does it?

YES NO

Disconnect connector [14]. Measure resis-
tance between Terminal B and Connector 

[14B] and Breakout Box (GY) Pin 3. 
Is resistance greater than 1.0 ohms?

Problem may be intermittent. Verify that 
connectors [10], [11] and [14] are recon-
nected. Remove Breakout Box and try to 

start vehicle. Will vehicle start?

NO
2004 Buell Lightning: Fuel System 4-41

With engine running, wiggle cam 
position sensor and wires to iden-

tify any loose connects (engine 
misfires or stalls.) Any found?

YES

Pinion gear key 
failure, loose rotor 

cup or other 
mechanical failure.

NO

Replace cam position sensor. 
See 4.31 CAM POSITION 
SENSOR AND ROTOR.

NO

Repair.

YES

Remove cam timer 
cover using 1/8 in. 

drill bit. Crank 
starter. Does rotor 

cup rotate?

NO

Repair open 
connection.

YES

Mechanical failure. 
Inspect for loose 

rotor cup and 
sheared pinion 

gear key.

NOYES

Replace cam position 
sensor. See 4.31 

CAM POSITION SEN-
SOR AND ROTOR.
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NOTES
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